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ABSTRACT • ^ ~ 

The boojcXet focuses o-n the use cf the logical 
inductive strategy to teach problem splvlng skills to mildly retarded 
learners. An, iptr oductorV" secti9n examines three research studies on 
1/nterventions vi,n the area of problem solving with |the retarded 
learner,and conclud'fes, among other things, that malttstrea aing has. 
underscored the need for this pop'ulation to hay,e competent problem 
solvl>Qg 'Skills. The second secticn ex pl^ores strategies apd tactics, 
such' is role strategies. Di^^yery type inductive strategies. 



^especially the guided discc^^y strategy, .in which the learner is 
provided some structure for the experience, are reviewed. Ihe fourth 
section, describes thte logical inductive strateg.y, ifith emphasis on 
the three stages--w^ass, differentiation, and Integration; and the 
fivjb steps that comprise the stTj-ategy-'labeling, detailimg. 
Inferring, pr^dicting/ver ify i ng^ 'and g^neraiizing. The final section 
discusses Aetliods of implementing* th^ stragegy and presents two 
simulated Wessons and a-chlirt Illustrating the Inductive problem 
solving ee^uence. (Author/PHP) 
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Preface 



Mildly r(»lar(i(Hi leurndrs are not as compoUmI prohlcnn s()lv(?rs as thoir 
n()nhim(lu:app(i(i p(M?rs/Furth(?r. \hv. more? complcjx or abstract Iho 
pr()hl(MT(jn(? f{r(?al(?r lh(? dislinclinn sfM?m,s lo b(». W(i noml only'com- 
J pare; th(» results of inl(?llif{f?n(:<? I(?sls. I(?sls of school achiovomcmt, and 
th(; social historic?^ of rf?tard(?d, and nonhandicappcni individuals to 
draw {hv.Hv. conclusions. 

R(iS(?arch and (»xp(?ri(mc(? with nila.rdcd childrcm and ^dults con- 
tribute?* a grenil d(?al lo our und(?rslanding of why such . marked 
diff(»rcnc(»s in problem solving abiliiiiis-occur. We hav<? learned that 
th(!r(» ar(! many r(>asons why r(?lard(?d p(?rsons knoW lojjs than Ihoir 
nonhandicappexl counl(?rparts. Somcr say that they know less because 
!*om(? condition or s(?t of conditions int<»rferes with their ability to 
r(»m(Mtib(?r what th(?y hav(? I(?arn(?d. Thus, relarded individuals charac- 
t(!ristically bring I(jss information to bf?ar on a problem. »As a rOslfIt, 
\hi)y oft(»n fail partially or totally to match thf?ir nonhandicapped peers 
in arriving at an acc(?ptable solution to \\\v prpblom. 

Happily, there? is considerable rf?sf?arch underlay in identifying 
conditions that i?it(Trf(?r(? with learning and remembering what has 
b(r(?n biarned. Somi? n?sc?archei*8 8pc?culate that the conditions arc? inter- 
mil to the individual: that the chi^mistry and central nervous 8yst(?m 
physiology of th(?,n?dividual have bearing on his-or her problem solv- 
ing ability. Others theori/,e that the conditions an? extornal to the in- 
dividual; that the way in which tf?achf?r8 and others organize and 
pn?s<mt contenj^ to' mildly Tf?tardf?d lf?arners influrtices their ability to 
retain infoVm^ifion and. thus, to?s<)lvf? probUjrhs. 'Fhore are signs thai 
research along lK)th of theso lines is prodiictfV<v» 



On <i pruclical hivcl, wc <*> sjxicial tiducalnrs nood U) Ix* (:Oiu:(?rfi(?d 
with wIkiIIhm' w(! am Ira'ching mildly handfcappcjd l(nirn(?rs to solve? 
prohl(Mns (iflicu'lilly and cffdclivcly. Two qu(?slions Com(? 1o mind. 
First. ar(f w(? loaclunj^ n-stardcKl Iciarm^is what lh(?y iukm] to know in 
orddr lo (.:0|H" wilh day to day probl(»ms? Thcjrc? arc? somi? who (:onli?nd 
lhaf is a conlradiclion hdlwtuin what llu? followup sludi(?s indi- 

v.Mv. r(?lard(Ml |M»opl(' ihmmI to know and Iho curriculum Ihlil is ()Ff(?r(?d 
Ihrin during \hr.\v school years. This di>;linclion l)*?coni(iPS (?v(?n iuorc? 
obvious' as mildly rdardcd sludcnis arc mainslr(;ain(?(l.and involvx?d 
mainly vvilli <iC(jdcmic mslrucjion. . » 

Th(j sccoml (|ucst*i()M is: /\vv w(» doinr^ cnouj^h lo h(?l[) r(?far(l(jd sfu- 
dciiLs reason (!ftu:icndy? Art? w(? IcacKin^ sludcMils precise? and ()rd(?rly 
ways lo proc(?ss inloriTialion lhat is fundam(?nlal lo soLvinj^ probhjms? 
Th(M(? is no rvid(?ncc lo sugx^-'^^ ^hal r(;asoninj{ ability is j{(?n(?tically 
based. Since rtMsonin^ al)ilily is an a(:quu'(?d skill. w(; arc? justifi(?d in. 
assununj{ ih.il rrasoniny. ns a j)roc(jss, can be tauj^hl, W(? arc? alscr 
juslifi(?d in thinking lhal slrale)ii(?s and tactics lo improve? r(?asoning 
ability can \)y. lau^hl. 

Phdosoptiers — t^pislomoloj'isls and psychojoj^ists in parlicular — arc? 
students of how hum. ins kmsoii. of lyjvv p(;oj)l(j as.^dmhh? and process 
, mh)rmalu)n so lhal th(?y can understand, (ixplain. and int(?ract j)r()duc- 
li\*ely Willi their environments. Th(? study of reasoning tak(?s us from 
l)(?vv(?y. lMaget;Hruner. and others, [jack to and beyond Socrat(?s. W(? 
art^ill fainibar willi lh(» Socralic method for inductive reasoning. Some? 
teachers use this method nn the course of instruction and som(? stu- 
d(?iH*s l(?arn how to us(? it us a problem solving process. ^ 

Theories of reasoning share* two charact<?ristics: Th(?y arc? logical 
-and systtMTiatic in their organization. That is/tliV? sV(?ps in r(?asoning 
sliategies repr(?senl a consistent and pr(?dictanl<? patt(?rii; th(?y have? a 
rational relationship to i?aWoth(?r and th(?y follow a s(?qu(?ntial prdc?r. 

Departing from this operational vi(jw of r(?asoning. w(? take? th(? posi- 
tion \\\{\[ the diff(jr(Mu;(?s ifi p(?oph?s' r(?asoning abiliti<?sjir(? a malt<?r of 
liuw effici(;ntly they arc? abl(» to proc(!ss information. All things bf?Lng 
e(jiiiil. for (»xamph\ amoiint of information. p(?rceptual abilities. p(?r- 
sonality. and so forth, indjviduaUshow (bffer(?nc(?s in r(?asoning as a 
function t)f the or(h?tlinesss and compl(?t(m(?ss of th(?ir approach to 
prol)lf?iu solving. At om? (jxtr(?m(? arc? thos(? who hav(? not acqwired a 
disc(»rmbl(» strategy for probh?m solving. il*h(?ir att(?mpts.to reason 
through a problem appear random and they fr(?qu(?ntly approach, the 
sanu* kinds of problems in r(?markably diff(?r(?nt ways. At th(? othc?r (?x- 
trf?m(? are those? who have adopt(?d a str^it(?gy so w(?H structurcxl tj|pt if 
is (?%'ident lo an observer. In sonu? cas(?s. the? proc(?ss is so clc?ar thaCiin 
ol)s(M*ver could almost pr(?dict th(? probl(?m solv(jr*s n(?xt 8tf?p. Mildly 
retarded individuals usually app(?ar lo b(^ probl(?m solv(?rs of th(? first 

This publication focuscisOn on(» ifliportant strat(?gy to tmich problem 
solving skills to mildly r(?tar(l(?d l(?arners: a logiuiU inductivi? strotogy. 

viii 
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I'lu? *lc>f{i(;a) induclivd slraUi^y, like'^uosl olhnr rcMsonin^ systcMiis. 

(jvrolvoil\iiU!r (MU^nncal Uisliii^ in practiiial soilings. In (his case! Iho 
. srriil(?gy was. rdt'ihrd oyrr many, yciars of wise in classes for inihfly 

Mnlardrd sludcnls. and is a k(?y coinixjiKinlM)!* (he Social l.(urrni;i« O'ui - 

ricuhnu [( loldsUnn. .l^rti^i), vvluch ,yvas 'tuild ((fshfd .and (ivahialcul fur- 

nuihvidy \\\ hundriuls nt s^xicral (Hlucalion classrooms Ihrou^houl (fu? 

IJiuUid- Sla((\s. riu' logical nulucliy(! slralr^y^has also bcrn subj(u:[ 
• of rrsoan.h. reported hrrc, in vvhicrli corlain key assumptions undcMdy- 

inj{ Ihe strategy were leslcd. , ^ ' - 

rWe wtndd like lo express appreciation lo Dr. I. I,(?on Smith and Dr. 
Sandra (;r<?enl)er^ tor the research on the logical inductive? strat(;gy. 
Dr. Smith, m pcU'licular. provid^ul the data and data analysers uscui in 
llus publication, 'i'he '/est , of //ierar(;hi(?s of /Nductivc? Knowl(ulj{(? 
(IIIINK) was difsi^ned by Drs. Smith and ( ir(jenb(M^; initial us(? of 
llu? lest to ,iseertain the system.Uic and loj^ical attributes (rf th(? logical 
induetive stralej^y twccuue the. instrumentation for Dr. CIj-ecMibcM'^'s 
doctoral dissert«»lion. ^ 
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1 Introduction 



"rh(r 1970 8 IS commonly vicfwod as the (hrcadc whcii^lhc; civil rights of 
hiindicappcrd citizens yaimrd national prominence. The litigtition tind 
i^iXislation of the 1970 s are often IcM.ked upon as the ItilU.f rights of the 
handicapped and are se<;n as having (rvolvcnl from the givil rights 
movement of the 19BO s. Mowevcrr^. thcr , advocacy movomSmt on 
fxrhalf of handicapped individuals diff<irs in important ways from 
oth(rr civil and human rigljts movcrmcrnts. For example. imj51.icif in the 
civil rights movcMiurnt was the notion that if attitudinal and economic 
barri(,:rs wcrr nrmovcrd. hith<;rt^ distriminafed against people would 
b(r Mr to capitalize on social and economic, opportunities. This 
assumption applicrs only to i# limited segment -of the handicapped 
population undcrr a Iwiiited set of (xinditions. 

R(Miiov.ing archit(!ctural harriers, for example, can broaden the 
social and physical world of physically handicapped persons insofar 
as they avail thtrmselves of accciss. By contrast access to the least 
r(!8lrictiv(r environment in the schx)ol8. commonly acicupted «».mem- 
h(!rship in a r<;gular class, does not necessarily hold a similar prob- 
ability ()fsucc<>ss for <;ducati()nally handicapped students. Access, by 
itself, does not guarantee successful participation. ' 

The critical facto.r is the stud<;nt'j) competence to become a function- 
ing member of the regular class. J^ome students will be sufficiently 
competent to fit into the class quickly, while others will need ac- 
commodations if they are to be able to Capitalize on their competence. 
AJiirge majority of educaticmally handicapped students, however, "will 
^reqhinr intensive int<;rvention in order to function, productively in a 
reghJar class. • 



()f'!(?n. coiupottiiicr ill <idu<;ali<)iuiks(rMiiigs is (fquatcd yvilh acadcnnic 
protifiiciicy. Hovvcivcm", sii(:(,:(issfiil ad jusliudiil l()*a rogiilar class rarcjly 
hiiij^(\s (ix(:hisiv(?ly on acadiUTiic ooinpciUMicci. although this may hv. Iho- 
r.rilorioii IhiM gind(\s iiiaiay docisious itiadi? by Irachors. adiniuislrillors. 
and siippoi tiv(?slafr(M(»n:(M\ 1973). Tl^c? social-psychological nalurciof 
Ihr 'Classroom r(?(piir(?j> stiid(Mils lo dcMnoiistraU? ac^acicniic, social, and-. 
pcTsonal cninpclniuacs. to niosl casos. success or failure* in (ho 
classroom. depends on how vv(»ll academic comp(n(HiC(M:an Uv uscmI as,« * 
a UKNins lo solv(? p(!rsonal and sociaT pro[)l(»ms. The way handicappiod 
sUulcnls gel along vvilh nonhandicappcMl cla<^snialcs often del(»rmin(;s 
the (pialily of theu 'adjustUH^nl lo a reguliH* class, 

There IS a si/a[)l(' gi nup of students who, while* minin^ally litcjrate. 
are nunark;d)lv compet(Mit in nigular classes. While this may appear to 
J)e.a (.niilradiction. it is not. Kw.u though students do not react at 

or near.gradi.' level, they cntUinue to learn and to use important con- 
c^'uts and facts. cSuccesii liijAth(\s(! studcMils is often [)ased on their 
«d){uty lo r(M;ogni/.(! th(» exist(Mv:c of a profjiem, to identify its parts, i^d 
to reason through to a solution thai is consistent with th(j exp(?ctatiyfis 
and values of their leachc^r and classmates. 

While the message of lh(! civil and'human rights rn(W(Mnents was, in 
effect. *Kemnv(? the o[)Sla(;l(\s and w(; can make it on our ovi^n/' han- 
(hcapped uuiiv'idn.ds ,ire. in larg() part, saying "(;iv(^ us an education 
tliat is .ippropn.ile to our iummIs iUy^] iwnvv. of us will d(Muonstrat(^ com~ 
pet(?n(:e than you would ev(M' [H)li(?V(\" In ihv. final analysis. th(Mi. the 
value of the legislation of the U)7()\s will Uv. nujasured [)y th(\ extent to 
which hail(ii(*:app(Ml sludent-r ar(^ pr<ipar(?d to [KM:oin<? cOmjM^tent partici- 
pants' in soci(Hy; [)y th(» (jxtcnit to which th<^y ar<^ sch(K)led for th(i 
* skills iIh'V vvdl need as adults. (;ompreh<Misiv<» in<Hyiduali/ed edwca- 
"^tuai plans and administrative d(M:isions [)as<ul oni compli«nc(? with 
maifcjates are import, mt. By t[u?ius(jlves\ tTowTyvrTrrt4wy4;uuU:if^ little 
to enhaiu iag lju? comp(?t(jnc(^ of handicappe.d h^ariu^rs. The classroom 
teacher, who 'tKuctur(\s \hv. content and nu^thods of instruction, has th(v 
greatest role in contri[)uting to tin; siicc(\ss of handicappcMl learncirs as 
coitipetent pro[)lem soIv(m-s - * • 



AVOlblNG STEREofrYPES » 

a r 

Some (Ulucalors inay consid(M' it a contradiction in»t(M*ms to associate 
d(?V(dnpm(^nl of rc^asoning afj^ilies with cx^rtain handicappcul stu> 
^ il(Mils such as the mentally retardcMl. 'l*o thcnn the perc(Mved purpose of 
special MMlucation .is Jo improve students* acudeqiic; skills to (iqahle 
th(un to !tiov(^ into rc^gulaj* t:lass(\s. By conc(jnt^ating on correcting learn- 
vvH (hsal)jliti(\s rath(»r than focusin^on \hv]r ahiliti(\s, therc^ is a len- 
d(Micy to d(»fMnphasi/,(! th(» 'dev(dopm(^nt of reasoning skills. In the 
education of h(^aring jmpaircMl stud<mts for example, grc^at effort is 
dir(M;t(Mi at amc^liorating the disability through in^ten^ivc! instruction in 
communicntion and literacy skills. Fardcjss effort is spent developing' 

> 
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th(j kinds of r<!a«()ninji ahililHrs noiidcMlJlo nuikn uscj of thirso skills in 
tlay to (lay silualions. Tlu? position (rspousoil iq (his book is lhal Iho 
(Jov(ilopni(?nl of acariiJniij: skills and jrcMsoning abililicrs -aro not' 
. nuilually (?xc:lusivo^ rnl(rrpns<iji: KrachcMs i:an promoU? acacloinic: iind 
r(?lal(?d skills vvhiU? al lh(r sainr lime onhanclnj^' s(u(h?n(s' nyasoninj} 
al)ilili(js. * " . 

A(.(;ordirij> lo Masland. S.u'ason, ami '(;iadvvin (\{m\), (nfucalors 
on«a««? in much sUM'roly})(.Ml lhinkinj> ahoul lh(? al)ili(i(\s of mildly 
rolardtrd^pcrsons. {)nv porvasivci slonrolypt? is dial mifdly rcjlardcrd in- 
. (iividii.ds havr particular drfficully i:om[)n?h(yn4ing ^concaipls and 
al)slrac(ioiKS. They (;laini lhal (his view of 'rclard(?d l(rarn(\rs.r(;(fn(;(!S 

^ toaclKM s* cxpoclahons about what Such sludcmls caivachicvc?. Fui;lh<M\ 
^ho3^suj4K<?sl Ih.il Ihis f(?ads IcNichcjrs l(f rcrly on l(K:tur(?s. momori/ation, 
• and (hill .is dioir IracKin^ lacjics. In so doinj^. l(Nich(M's of I(mi -fail u] 
l(?ach rcMsonm^ skills .nid. duis. do nol ()ff(?r lh(? Vinds of (Mlm:alion 
duTsUidcMils r(?c|uir(? for success as adulLs in a society Jhal rewards in^' 

• illative ami mdepcMuUMicc. / - 

Individuals vylio have a(:hi(?v(Ml th(? (i(?j»r(j(? of indep(?nd(Mic(? ncjces- 
sary to suiiceed may l)e (;bara(:t(Miz(Ml by lli(?ir abilities (a) h) draw uikhi 
kn(J\vl(Mi^e m sonu* systematic way. and (b) to apply that knowledj^cj lo, 
solving probl(?ms The first presupposes that th(?s<? individuals haver 
Urr.n involved ui leariung (?xp(?rienc(Js that will l(?ad to th(? accpiisition 
of rc?levaiil concepts .ind facts. Tlur s(!Cond prcrs'uppostrs lhal they^hav^r 
the .il)ility to tlinik throuj^h a prolihrin. reach a conclusiyji or (hrcision, 
evalu.ite the solution, tind adjust tlnnr Ixrhavior accordin)>ly, with litthi 
or no help froni (itIuM's * 

STUDIES ON IMPROVING REASONING ABILITIES 

Research on ()r()l)lem soK'inj> ami rciasoninj^ skills is in<a*<?asin^. both in 
die mimber of studio's coiuIucIcmI ami in their div<M\siiy. Omi prohhim 
with such studies is that riisoarchers rar(?ly us(i th(? sanui lerms to 
d(?fine jheir area.s' of impiiry. Somcr spcNik of.rcasonin^. olhcirs oY pro- 
ductive tbiiikiiix. and still* oIIkm's us(i Ixihavioral t(jrins such as problom 
.solving It is nol surprising. tli(M*(!fnr(\ that Wolman (1973) found this to 
Im? on(! of the most tdiaotic r(rs(Nirch ar(»as in psychology. In education, 
l(»ss altention biis l)(M?n j{iv(M> to -rcticNirch on prol)lem solving, but what 
has l)(M!n accomplish(Ml is (Mdightenin^|j|[h(j work of such r(?scarf:hers 
iis ral)a. I>arn(\s. Torrane-H^alftd (hiilford ha^iJg#f/(^^u<•i^ teachors and 
admiaistralors.in c?lein(»ntary and secondary^scliools. In special (Jtiu'ca- 
tion. resrNirch(M*s hav(r l)or row(Ml from, or (ilaborated on, research donn 
in lh(j regular grad(\s. ' ^ ^ " 

I'isdall (imz) studied mildly rjtlardcrd children who iwrticipatud in 
, -an (?xp(Mim(!nt lo c(nn|tarfi \hv (iffiMitivimfiss of spocial and nrgular 
classes (r.oldstimi. Moss Si Jordan. 19liri). \ U) nnUnl that teachi'irs in tho 
special clas^jes taught jn a structured, inductiv(! style whUf» those in the 
rcjgiilar class(»s us(mI muvv. eclectic teaching methods. Drawing on Tor- 



ram:n'u wiu'k, risdajtproposiMl that mildly relardnd chiKlrcm (vho par- 
tinipatod inf^ilassroom'cicliviliciSMmiphasizinx devulopiTKuil of wuison- 
jn>( abililw?j5 and jTl'oyidin^? opporlumli(»s to practwii^ ihvse skills should^ 
!1n !1 nrniiuTu's i trins i^xhihil inof o pt;odi^(;fiv<» fhinkinj^ i*bUity, '['isdalls 
n^jit'uroh suppmi(»d*^s pVtulictii^n. ' \ 

Rouso (jyHf)) jp^diffiMMJiit approaivb tg tcjxaniinin^ prlalionshr^^j 
l)otw(MMi U^H:hiii]^; AxHb<uls #in(iMhi» r(Nis()ninx ahjliliiis' of mildly 
rt^tardjul ejijldnui. ilvs WiisMhal lht?s(i iihtldriin could loarn 

thinkiiif^' ladies lhal would iilcriiasi? lh(Mr wrasoni'iY^^ or produclivi? 
thinkin^^ aliililiirs. Shi? prirparinl :j|d(?sspus lo glv(? sludm^ls praclici^Jn * 
i)nui>sl()riniiiK ' s()lulij)I^s lo proljenns. '['hi? nhj(u;liviiS4jX Ihi? li?ssj)iis . 
ran^iul from di>Vi?lopin>^ ohsirrvaliou skills. In rfi?Vi?|||^|Hng (!on(!i^pls ()f ^ 
jiuhsliluliiui. lo improvising^ now*us(?j>r'for fiuuiliar (ihjiflnis, VVh^fp tfti^c? 
ttichrs won* tlislrihu^lo(t Ihrou^^li Iho ;u) Iosh^j^ik. hi^itslormin}' ajf 
ppafiMi ill mosl lrs*^)fl5rTfTo Uiachrrs iifMhr oxplJfcMm?MlaJ daj^os uf^oii 
llii? ^pircially ilrsiJ^niMl li»ssons ami oifJ:oura>^i?d ihTWiil^on In uxp^ross 
ori)^iiial.- lhou>?hls and artions/ A *i:i)iilrol grow|%u?!TO 
ioaiiliink' 4)roi:oiluros i/i lh^*ir classes. ^ / 

Hffi'ttrTT^ala sirppoi'lnl hi>r g^jiilimlion lhal iTiil(Wj{jM?l>rf(lo(l jjiildrc^n. 
could liifirii lackcs lhal tvould enhance thcp- reasoning' ahilili4?s. Al fhh - 
•iioii^iisihn of heiitltiily. the children in lh(? experimeill^'il ^^rinip giiined' 
sij^uificanlly in ejicb nf ihe measured areas of produclivc? Ihinkin^; By 
crmlraiiil. \\\\\ chiulren ui Ihi? conlrol ^n^ip barely held to their oriKinid 
performance levels. . , ' * 

\\\ two somrwhal rjrlaleri sludies. Ross ai^4 Ross ('197!)) taught inijdly 
VelardiMl children a diffc»r(?nt, but still coi^^iventionaK set of reasoning 
laiflics uj^mj^^nuctured lessons. )n the first study, the (?xperirnental 
chililreji wrniMMicouwixed to improvis^theirahilities tol^ten to and un~ 
derstgiiuki problem, to idenlify useful elements in suFvinj^m problijm, 
lc) »h;*^rii thai somi* problems have more than 'one solution and to 
ijevirlop self confiflenci^ in their problem solving abi[ities. The 
childreii .*y(?r'e confronted with a variety of tactics for achievmg their 
Koals^sui:h'.as trailiny./f^)inbiiiingnssets. ^nul effiicting changcjs Wi situa- 
^tiui^{j, '4lie conlror^roup experiencc?d tbcj .saine cbiHsn^it) conditions 
cx>XlTtt^«l^" problenAolvihg training was omittc?d. At the? cjndof 
lhH"At9J+j??the experiinental and control groups were retc»stcjd.ii8ing a 
previiiiyly admiiiislijreir test of pxofblen'l solving abilily/I'he children 
15)^'lherxperimontal grtifnp were significantly superior in thcjir ability to 
solve;problems. 

In Ihe vsiHiond study, ^iising difffr(jril gi^)ups l)f 'mildly retarded 
^children. Ross'aiiil Ross fociisi^don the develofiinent of planhirig skills . 
*R)r chililueii in the? expert imerilal gwnip. The* training in plannirtg itl- ■ 
volved baving**llie children think thrt)Ugh ways Ift soJvc! a problmn as a 
prelni^l^vlo afition. Members of the conlrol group hiid the sahie general 
experiences as llt<)s(» in the experimcmlal group' exc:ept that they 
rw;eived no trainifig in developing Iheii- pl^iiining skills. As in thrdr 
other slut|^. Ross and Ross found.lhal thcu:hildrnn in the ex|)erim(mlul 



Ki-oup showod j{.iiiis.iii pliimimx skills f'iir-lu;4inl thai of lh(; conliol 

CoqcluttionH . 7^ 

I hv sfiidu's cilcd ahovc! aro rcpicisciijalivc^ of work iUmv. ufiiiiH 
|Mi«:tu:al iiilcrvrnjions vyilh rc'laldod Ic^nuM's in iIki aroa ol prohhnii 
solving or r(Msonm^. While Ihcri* nvv. soiiui liiiulalioiis lo Ihcjso sludi(»s. 
\\\v:\v (Mii4)hasis on slruclurui^ \\w. iiildraclioiis h(»lw(M^n hrachcns and 
sfudciils 111 \hv vmusv cd" ('Vdryday.classrooni aclivilicjji poriiiilj^ us to 
draw Hcvoral praclical conclusions. 

rhcsluduvs poinhul up a lad dial has l)^>ii so Uikon forxraiilod lhal» 
;l rag'ly ^ols \\\v aMciihon il (h^sorvcs; Difforoncos in pcTfornnincc? of 
rrAunUnl (10(1 nonhorujicopptM/ indi Vidinils on? o wuiivs of ihgrv.v. 
(ind not of kiiul. In \hv case ol riNisoiiiii^. di(« sindios h(j|p(jd lo lay lo 
r(»sl \hv ' all or uoiic " dislinclu^is holwocMi IcNn iKM'H. Thoy showed! lhal 
rvAcinUid .vhihlnu] cuu lyorn whui nonhondicappod children cati 
lv.an\. rhoy may iiol NNirii as iiuich alon^ lh(? (;onlinuum of coiicnpis 
and lads oUa j^ivni lopic, and di(?y niay nol loarn as quickly. f)ul thoy 
ctnv l(Mrn. Similarly. Ihc sUidi(»s Confirm what spcMiial (?duciilion 
UmcIum's know fnun (»xf)(!ri(Mico; iiain(dy. diat wilhiii )^roups of han- 
dicapped sludciils lhcr(* ar<* siihslaiilial diflcrcmccjs in p(?rfori«anc(? 

^ afcililics. Ail dir(»c studios show(Ml that souk? of th(j r(!tard(Ml childnm 
incr(»as(?d lh(Mr rj^asonui^ ahiliti(?s a j^hmI d(jal while? oth(?rs (jx- 

. pcrirnc(?d uKMlf'ratcj or lilthr gain. 

Docs this iii(»an that sornc chaldron cannot loam what glh(M\s can? 
The answer is^ ycs ' if w(» persist in usiiij^ with all childnMi the for 
inula' lor coiiUmiI and iiuMhods that was useful with the ••gainers/'. 
Research Udh m that certain tactics that promote? loariHng and improve 
the reteiilioii of information a/e more effective with sonii? childrcMi 
than lh(»v ar(» with iithers. Hy ohscrrving hnw w(j|| certain children ih- 
(:ori)orale ladies into their prohlem solving proc(Mlur(?^. I(?achers can 
^ pini)oijil llie tactics lhal-are ludpful 'f(U' (jac-ti rhUd. This process can go 
a long'vvay lovCard upgrading the ac1ii(!veinenl of an c»Mlir(? class/ 

'lluy^ludi^^n-h) nol conlradid lh(j wid(?ly h(dd notion lhal mildly 
r(Mnrd(Mh(:hiidr(?n have difTicully l(?arning ahslraclions and conc!c?pl?j. 
• HovVh'ver. lliey d<^ provide (!vid(?nc(j that if a camjuUy organizoil affori ' 
ifi muiU) U) truck nMison/ng skiUs. rnoTiy mi'Mly/eUirded childrori con 
acquire coricep/s nod dtutl with alxitroct ridas orid pfindp/os. 

If wu l(uich' rc^larded childrcni in the same ways or hy the sanu? 
methods as nonhandi(:app(?d childnm. Ihcnr reputations as poor 

. prohlem s(^Iv(m*s will prohuhly vimuiju intact. If, on the olltt^r hand, we 

-.Wbscrih(» lo lh(? view that individual dlff(!rnnc(!S are iinporlani arid a(it 
ojt Ihem to provider sonurlhing speOial.in S|MH:ial.(?du(;alion for reliirdnd 
1(UHMi(M'V dM?y can learn far more than has usually been ex]jK!cl(j|tof 
thiTin. > 
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A n?lal.(!(l insix^l lulo llu' rrasoiliiix <iluMly oTlhcisVchildrcjii is that 
n)ihlly wiunliid IvdnmniVMn Uniru to r(?(is()fi in ilw (kdiimry cinirno of 
'c/nssrooin ovtuits if tl\v\f iiKjwriuiWMH are v.arofuUy plumniii, con- 
tinuous. (:onc:onlro((Mi. uhd wlvwunt to ihv.ir cvcrydoy /iv(?s. In Ihls 
Hcns(\ M Ihrt'o sludic^s aw rrinarkahio (or lluMr Vvoryilay. ccuuinon- 
scMisr a|)|)roa(.h; \hv\'r vvcrr no lu^roics. niaxM:al nicwnlal ions. cli^f^oraU? 
and (?x|)(MisiVo o(|ur|)nionl. or l(?anis ol s|)(!(:ialisl cousullanls, 

REASONING FN COGNITIVE AND MOTOR LEARNING 

' rlio |)rin(:i|)lo ol indivuhial ddTorcincos a|)pli(is lo more? than the? loach- 
^ in^ nl (:()n(:i'|)ls. rules, and prin(:i|)lcs. In lh(» HMiO's. ( )'t:onnor and'HoV- 
\ nu^hn compared Iho |)(M*rorinanc(! of iionhandi(:app(!d aiul 

niodrraloly rt'lard(Ml chddron on a sini|)lo i\u)lor Uyarning task. In the 
f)r(Mli(:t(»d tunc. lln» i\jMd>andica|)pcd children. Icjarnod lo p(M'forin \\}{* 
lask while the inend)ers (If \hv. relarded ^\{n\\) scieininxly i(Nirn(Ml 
nollnnx- lnsli:ad ol lerininalinx If^j sludy a! lhal i)oinl, O'Connor had 
lh(! r(Marded chddreii conlinn(j Iheir (d'I'orls, AI'Icm* more practice, lh(» 
nioderal(^ly relarded children Uv.^iUi lo 'show si^ns of hiaiMiin^. 
Allhouxh Ihey re(|iured mor(! Ihan Ihnjc liuujs as much |)raclic(j lo 
hegin learning, nnce dial sla^e was r(ja*ch(ul. llunr rale of learninj^ soon 
increased lo^malch lhal of Ihe uonhandicap|)(Ml Kfoup. 
i^Al ahoiil Ihe slftne lune. Clark*? and Cliirk(V. ( W(!r(i having 
ramarkahh' success leaching ralher con),^.)lex motor skills to 
moderately retarded adulls. They slrirclur<Ml (Mch st<?p and altcMMMl pro- 
cediuMJs lo accommodate lh<! diflerent characl<M islics of die hiarnors. 
In short order, ttn^se |)(M)[)I(; were working in sh(Ht(M'ed S(»ttinfJS and at 
|ol)s far more coini)lex than the usual envelo|)<? stuffing or countinj} 
and haggihg lasks It was not unusual to enl(M' a Senior Training t^cMitrc^ 
411 Kngland and find relarded adults using power tools and welding 
and soldering e(|uipment. and iMirforniing intricate asscmihly tasks. In 
general, they l(Mrned these skills more? slowly than most nonhandicap- 
j)ed |)ers|)ns. and there were inark(Ml variiitions in \hv. ratcj and (piality 
of the reTardcMl pcMsons' work. 

More r(M:iMitly, similar work has Ikmmi done with s(rv(»r(ily retardcul in- 
dividuak Cold (\\f72) and others have shown that many s(»v(»r(»ly n'»tardc»d 
yojiths and adults call l(»arn complicatcMl a'«s(Mnbly tasks. 
Mehavioral psychologists liav(» succ(!ssf nlly taiight a broad rang(? of s(»lf 
care skills and soc ial behaviors, prc^viously- coiisi(i(?r(»d impossible, lo 
s(^v(M*(}|y and profoundly relard(Ml persons. 

Together. Ifujse studies and (JX[)(»rinnces t(?ll us that oftr?riding to ifi- 
(lividuiil (liffvroncas in v.nnnUiw (itul mptor ahilHwH can hvlp 
lijoc/irrs stro^furn Ivanunn experiences in whyn thai will 'im numt 
lu^pful lo Ktodents. Kor (»xampl(». b(!for(» w(» say thai Mabel cannol 
huirn her t(ib'phon(^'^iiiinb(»r b(»caiis(i she? can't reinenib(»r it from Oiuj 
day to th(^ nf'xt. W(i ought to (ixainim* what we've bo(in doing. 1 Inv(» wc» 
Ucv.u t(Niching this skill tj) Mab(»l in the sain(» way that W(» taught it to 




' li v iti«. I()/Vhi. .uuI Clydr. v^ho quickly su(;(;r('(l(»(|v vv(» ^iC'c? Muhv.l 
iiuur liinn. in(M (» pr.i(:li(.(\ nxirc^ ViuiouiM^c^mcwi'lV Havr wr ItkmI (o Inid 
<i iniUMnoiiKfi liK^ Ih.il MJw\ r.ould nsi^ (»U(N:hv(?lyy Have we. [)(M*haps. 
(.oiilVonlNl |M.iI)('I W illi iiinrr .mlnrnuilion (li.in shv could handle*? Do 
vvc rxpcc! hvwU) \v,\v\\ ihr s.nnc .iinoiinl ij.l" conhMil Ih.il vv(? |)rhscrihc(l 

. lor tlHv«- rcincnihnrrs' f* Mabel's sr^wMir)^ inahilily lo rcincwnhor may 
l«' nmic .1 hmclion ol die vv.iy she is hciu^ l.iu^hl diaii a synvplom' ol 
rtM.ifdaliou 1( is mi|)()rl.Hir Ih.il vvc dclcrinmc Ihc lormcr Uv\\)vv. w(» ac- 
crpi Ihr lallcr .is .i la( I ui Idc. 

K l-!^^' dlS(.llSSH)!l ol Ilioloi ItMI'IlIll^ VVllhlll du» COIllcXi oj TCMSOJU!!^ IS 

no! as imich a (hvcrsioieas i! may scciii While i! is ciisloiiiary (o vi(?w 
rese.irch lhal deals with molor i(Mriiin^ .iiid co^iiilivc? |(Mrnin« as 
sephralc selsol .u lions, iii reaUile Ihey art? inl(jrd(?peiid(Mil. The* fad is 
rtial a cerlaiii aiiiouiil ol reasoning eiilers iiilo lli(? 'huiriiin^ of molor 
lasks (;old s sliideiils. for example, could iiol le<irii lo ass(Miihl(? any- 
llun« as '(!()in|)l( x as a hir.ycle hrnke vvilhoul l(Mriini« how lo (lis* 
liliKiiisli helwejj'U die |).irls. asso(.iale which |).irl allach(?s U) which, 
reco^m/o when a suhasseiiihly was vvroii^. and rcMiKMiilxM' lh(? s(s 
(pience oj evenis from one day lo Ihe nexl. All of lhes(» arc? co^nilive 
heliaviors and are ini|)orlaiil elein(?nls in j'casoniii^ |)(?rlornian(;(? (?vch 
Ihou^h Ihey .ire einhedded m inolor performance?. 

As Willi Ihe earlier sludies of |)rol)l(MH solving laclics. lh(?s(? sludios 
of ni«^lor |)erforinanc(» furlher confirm lhal individuals differ in Ihe 
decree raSher than tlir kiml of |)(M h)rnianc(» of which lluyy are cap^ihle; 
lhal individuals v.iry widely in llHMi^:a|)ahililjes. P(?w of Cold s slu- 
deiils were as proficieni m verhal ahilily or in solving sociopcrrsonal 
|)rohlems as ihey were m pcMformin^ certain w<?ll taught motor tasks. 
Al Ihe olher^i^xlrenie. there ar(» individuals who aVp oiilslandin^ in 
llieir .ihilily lo ijoive (:oni|)lex |)rol)l<Mns hut who ar<?. aLlhi^sauK* time, 
mnlorically incom|)etenl rh(?y whi/, through the Time's crossword 
|)u//l(i-aJuJiJile Iheir incorm; lax(js accuraU?ly and on time?, hut do all 
^sorts of damage l(» lhe*mselv(?s and lh(Mr surroundings in the course of 
hifti^ing a picture. ^ 

Task Analysis 

t 

One* n(?ed only ()l)serv(? Ih(? Clarkcrs. ( lold, O'Connor, and others in ac 
lion lo find lhal Ihe k(?y lo their successful* ichin« of m^lor lasks is in 
Ihv way thai Ihe lasks arc? [)lann(?d and sinicliired. Task analysis is Ihe 
first slawfv It allows the l(?acher lo know what fuis lo f)n done, in sin 
(pienc(\|on(? sl(?p al a lime. SetpuMicns of (?vents are Ihnn phinned in 
logical aWd [)sycholo«ically based steps. The distance bet.wecMi slops ^ 
and Ihe aniounl of cofihjnt le hv mash^rcMl al each step nvi) taihired lo 
Ihe charMc:lcu*islics of each l(jarn(?r. Since lh(i steps an?, fhixibh;, a 
tcNiclier may alter them if first (?sliiiialt?s of a sliidefit s abilities nrv, in 
nrror. *l1ins. if Ihe artioiinl lo hv. UninwA al each sl(sp proVcm In be loo 
much for a slud(»nl lo niaruu{l! sncccmsfnlly, Ihe amount is quickly 



n!(lu(;»!(l and what was originally plaiiiKjd iis five scqiKMllial steps is in- 
(:l-.Ms(-d to sovrn or. if n.rcvssary, ton stops. TK(; opp/)sito i^ trn(! wln-n a 
stutk'nt's ahililios have Ix.'On nnd(!r(!sti,njatcd ». " 

Rewards ~ ' 

■ The snccoss factors, liki- th(!.toa(:hinK plans, aro calofnily strncturod in 
lh(! a(T.oinplishnu>nt of t4n> niotor tasks! WhcJthor thoy arc; calUrd vUn- 
forcrnurnts. r(!vvards, (:ontni«(!n(:ios, or satisfiors. thcry arc a,n impor- 
tant part of tiKNtoachinM enterprise. Tiie naliircrof the r(!wardi«iJ 
impprlani than how nuich nuNniiiij^ 'it\4s,-ftTni^>4uiliV^ 
/ Some l(.arn(.rs.n>ay he fidly satisficid hy th(.- rc-snlts of thcriY (iffort.si't'hey 
do not need the approval or confirmation of othcMs. Othcrr hrarncMs 
niay require nothing jiujre t.Mv the «ood f,vlin« thcry «et when some- 
one important to lh(rm shows approval of thciir crftort.s. Still othcrrs n(ay 

. |'r(!fer a privd(r«(! or concc^ssion; time to enKa«e in a phrasnrahlcr ac- 
tivity. ()lh<Ms may he impressed hy some kimi of matcn ial reward, 
siicli a sweet, a coin, or a playthinj{. 

Heher (ifr.i)) had two «*roiips of rcrtardcrd persons rank an array of 
pri/<!.s according to which each prefcrrred most to Inast. Uoth Kronijs 
weiv^iven the same- motor task to pfu form, ()n(!«ronp was promi.scrd 
the pri/jr they most prefcM rcnl and the; othcrr «ronp was promiscul their 
• IcNisI prel(M red pri/e, Preclictahly. thoscr who wcMcr pn.mised the; prize 
lh(!y pr(.-f(M-red most workc^l more rapidly than those; promiscMl the 
pfi/e they vahnrd hsist. Whcm jlie cimditions wcvv. reversed, the fast 
workers reduced their rate; of'^work while; the; formerly slow group 
sp<;<'ded up considcjrahly. 

Thu'important fact to ke>!p i„ mind is that while; tcrachcrrs may fe(!l 
Ihey - know what is hcrstffor students ami should thcrrcrfore d(.t(!rmine 
what r(?w..rd.s are approj.riate, it is what thcr individual student valuJ 
w needs most that will he thcr niost poWc'rful rcrwar'd. At hcmi/ 
children make this me.ssaKe ch-ar'and hcrfuddhr thcnr paretits wfiih 
they di.scard an expensive; toy and play instead with the box it came! in. 

• While? improvennuits in motcir pc-rformance Mv. far more visif)lc 
than ijiiprovemcmts in co^nitivcr pc'rformance. this does not justify the? 
vi(-w that- motor and coKnitivcr h.arninx arcr .separate cmtcirprises eiich 
with its own.ilisercrtcr .set of strat^nies and tactics. Instead, the fact that 
llxry iyvv- often intcM Tc-latc-d in-problcMn .solvinK suKKc'sta thai much can' 
hv. h.arned from studies in motor learniuK about tactics that can be ap- 
plied to the tcNichiiiK of cognitive; skills. 

SUMMARY OF RESEARCH ON REASONING 

-ReHearch and crxperience juikkosI the fc.llowinK Points about t1i« 
reasonliiK abilities of mildly retarded stillknls, 

^ I. While niirdly rc-tardiul children and adnlls have always nendod thn 
iibilily to reason in order to solve (iveryday problemH. this nmul luis 
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. Uvvu (Iraiiiciliciiliy un(lors(U)r(!(l l)y chan^rs in sch/H)! and cpm- 
niiniily silualions l)rt)ii^hl ()n l)y liH^alioii and l(?^islali()n. Surccjssful 
iuainsln?aininx. -t^^' (•xain()l(?. docs ijol dciiuMul (?x(:Uisjv(»ly ' on 

Miiic skdis and |M()tu;i(!iu;i(^s. Mildly rc.'tardcid slutidnls in 
lar (:lass(\s \uvt\ to parlicipald in a hroad v^m^v. of acliviliirs njqair- 
m« (;<)llah()rali()n and (:h()p(!ral^()ii with lluMr classnialcis, Thciir 
ahilily to do so succcjsslully oflon d(?|)(;n(ls on how W(;ll lh(?y can 
i?nl(?r into prohlcMn .^olvm^ silualions and classroom aclivilics lhah 
rc(jtiiiv more lhan the ability to r(?a(l and n?(:kon. 

L Wlfd(; It is^^nuportant that th(?sc stii(l(?nts l(?arn acadcMnil: skilb to th(? 
l)(!st ol th(Mr al)diti(?s. it is (Ujually iiiiportant that th(?y l(?arn tactics to 
hclp*Jh(?in capitalize on th(?ir n^wsonin^ ahility. Studi(?H show that 
inildlV rrtiirdcd students arc; r(;sponsiv(? \u instruction in tactics that 
iinpr^)Vr.r(NisoninM ahility if instruction is coifsistont. orderly, and 
inrtl(;iicil to individual stiidcrnts* hyarnin^ slyl(;s. 

\. Kcasonin^ ahility is not couIukmI to cognitive? activiti(?s. Motor learn- 
ing i^ccpiircs r(?asonin« ahility. and tlj(; proccnlurcrs that tcrachcrs us(? 
to p|oi!i()L(? nioior Icarninn ar(? on(Mi appropriate; in tcachv)^ r(?aJ>()n^ 
rn}4 Skills. Ainoiix th(\s(» arc^^ask analysis. prcrsca'Iption nflho amount 
' ot jiMriiin>? at each step, constant ass(?ssni(Mit of stud(Hit progr(?s^ 
an(j revision of the steps as iKMMled. aud apprupriatc? P(?infqrc(?\|i(ml 
usfJiX vvhal(;ver has valu(? for th(i leatiurr. " V/ 

\. Mildly r(?lar(l«d children. Iik(r all childr<m. have? ac(piij'(;d what/?V(?r 

^ reaJioning ability Wwy posscrss. What often s(?ts them apart from 
olh(rr chiNren^ire their limitations and not th(;ir inability to per- 
^torin. ThuK. having* acquired or h?nrmMl what(?v(?r reasoning 
abilities fhey exhihit, th(!y should b(? able to improve? them if th(»y 
an; taught how to employ rh(? lUMxrssary strategi<?s and tactics to do so. 



2 Strategies and Tactics 



To s()in<! livurm vvv.ryanv. thinks and nvoryonj; riuisons. Sinci; rcuson- 
ing ia nn acquired skill, it follows thul pnople cun ho l}in«hl to improve 
IhiMr nuisoninx iibilitins. Rosourch has shown thai most jnlardnd shi- 
dtmls irnprovn' Ihnir ri!iisoitin« skills if Ihiwn skills iiro taushl in 
sysU-mntic nnd logical ways, and if Ihn slpuu-ginp and Iaclic8 U8(>d are 
r.onsislont with sound principlos of loarninH. Since tho terms 
"sIriileKies ■ and "ladies ' are pronfiineni in the educational lexicon, it is 
important to dislinxuish between thcMn. 

Strntegies are formulas for reasoning that arc; general izable across 
broad categories of problem solving behaviors. Without intending to 
oversimplify the extremely complex nature of^rategios, the position 
taken in this monograph is that all problem solving can be subsumed 
under three types of stratogies^rote, inductive;, and deductive. Tactics, 
by contrast, are viewed as individual prooedhrc-s that are used to meet 
specific teaching objectives. The majoc attribute common to strategies 
and tactics is that they both contribute to problem solving. The 
difference between them Is seen In the scope of their application." 



..SIRATEGieS 



Rots Slrategiet 

Using rote strateglun, problems are solved by way of romemborcd In- 
formation, This type of problem solving appears to be almost moohanl- 
ctfl: Having learned certain facts, wc are able to apply thorn without 
obvious thought. For example, tho commutor. asked tho cost of travel 
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by a stran«?M; quickly ^lat(!8-lh(: cornu:! amount. The; history' sUulcfrii 
nanMis the thiitcdn original colonics at his toachtir s rcquc^st. and the 
• woodworkdN haviiij^ insoitc'd the screw, twists the; scrc'wtfrivcr in a 
clockwise dirciction in order to s(!t it tirirtly. , 

The kirys lo iipplying rot(! strategies are (a^thlr scope; or n'uinlier of 
lacts leariKid iiiuhheir relevance; to day tolliiy proldeni solvinj^. (h) \hv. 
■ quality of leaniiu^ and r(!t('ntion of the tacts.; and (c) thcr'accuracy of 
th(; prol,|(;in solver s perception of th(; prohlem. i|nd hispr her ability 
\u diaw on r(;lev4nt inforiiiiUion. 

Inductive Strategies * 

Inductive; stra!(;Hics maki; use of both facts and concepts. As nrasonin^ 
procedui:es\ inductive; strate«i(;s i)roc(;(;d from the specific to the 
K'Mieral. In practicart(;rnis. the proc(;ss bcr^ins with th»* acquisition of 
facts and conccpj^s; proc(;eds to the osscmfj/y of facts and concc'pts to 
' arriv(; at a «en(;ru/iz(i(ion (rub; or principb;). and t(;rminat(:s with the 
fi|)|)/it.'(ifion of the «(;nerali/.ation to a broiMler s(;l of problems* 
' ' ' ■ '■ 

To illuKtralc!. let us assume; that w(; hav^j to «^;t from om; (;nd of 
Manbiillaii to the otb(;r. but wc; arc; strangers visitinx New York City 
for the first time;. Wf could not be; expc'ctcul to know much about traffic 
or distance or how these; relate to travel time. All wc; start with is the 
kuowl(!d«e that \(iv. may choose; (;ith(;r walking, or taking a bus. sub- 
way, or taxi. We also know that we do not have; an infinite; amourlt of 
either time or^^iioney, so we put walking and taxis aside; as options. 
Now w(; l(M)k a! buses as an all(;rnativ(;; among oth(!rifih:ts. w(! know that 
lnis(;s an> surface; vehicles. As such, they could g(;tjnj)olv(!d in all kinds of 
traffic slowdowns. Kven if that duln t happc-n, they must contend with 
traffic lights and controls. Subways, by virtue of their site of transport, 
arc; not prey to rfuch delays. W(; don t know if the cost of a subway and 
bus rid(! is the same so w(; ask a pa.ssing Nt:w Yorker. H<: informs us 
that the fare;. is the; same. W(! infc-r fj^om the information wn have; col- 
\v\Av4 that the; subway is our b(!st bet. and we decide to take it. When 
.we.reach our destination, we vc-rify with our friends that our choice 
^ was the b(;tt(;r one since; the bus. wc; an; informed, would huv^; lukon 
' ccuisiderably more; timw. 

This illustration of iniiudtivc; thinking follow^ a logical sequence in ' 
. which the individual collects the; information needc-d to solve the 
, _ probl(;m. acts on a dc'cisicm, and th(;n vc-rifies that the; d<!i;ision waS ap- 
propriate; In Chapter V, an inductive leaching stratc'gy is applied to 
this same problem. 

The success of failurt; of indutltive stratogijis is dc-termined by two 
intyrelated conditionji. First, the problem and its elemontiP-rncts and ' 
concepts— must be within the; leiirner's range of knowlwlge; thoy must 
»M! m the l(!ariu!r s knowliidgo bank. The individual must be able to 
r«:ognize it problem, and must f^ave the language and prior ox- 
^ perhinces that constitute problem solving tools. Second, thovsteps In 
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, th<! prohlom solvinj^ process nv.vil lo hv. developed so that th(1y. build 
upon each oth(!r in ii logical- MHUKnice; each added "llit" of learhinj!) 
should expand the hianier s knowhid^e bank. 'rh(! iis(" of a'miidom 
pn)«fes,sioii of steps.t.ni defeat lh(! ftbjectiv(!s of problem solving. 

The developineiitiirproj^njssion of, inductive! strat(!j<ies is helical 
rath(;r than linear. Jyince ;w(; niv. continuously l(;arnin« new facts and 
concepts, we arc; i;onslantly adding to*)ur knowledge;. bank«. These- 
newly hrarni'd facts and conc(!pts hedp us to arrive at "new'- rules and 
principles. As wu increase our r(!p(!rtoir(r'uf rul(!S and principles, we 
also increase the possibdity that W(!-will be'abhr to solve probhn'ns 
iisinj> d/luctivc strat(!gies 

Deductive Strategies • ' ' 

r l)<!(luctive slrat(!Hi(!s ar(! procedurally the opposite of inductive 
sti;iteKi(!s. since th(!y proc(!ed from the; genc-ral to the specific. Usinj^ ^i 
(lec+uctive strategy, once ihv. nature of the problem is understood, the 
l(!arn<rr sel(!Cts froili a. repertoire; of ruh's and principllis th(> one (or 
nioi<!) that applies and- us(!s it to solve the problem. For example;, hav- 
ing learned inductively th(! rul(!s and principles for- g(,'ttii,g alcmg with 

jithers • in th(! classroom, the student can apply (hem toward the; same 
(Mul on t^ie playground, or in a classrocuii in another school, or at a 
scout m(!(;ting. Thv. New York City travel (jxampic! can be; used to il- 
lustrate! this pcunt. Having learned that the; subway is gen(!rally a fast. 
nrlia|)l(r, ami inexp(!nsivt^j|*^o travel, if we found ours(!lv(;s in San 
Kraiicisco and want(!d tcV^^T^^LjiiUiwcir Markc^t StrecM to the Mission 
District. w(! might quickly dodifceTniat BART will get us there fastc-r 

lhan the bus. 

(;l<!arly. deductive r(!asoiiing is a more "mature!" behavior than in- 
ductive r<«asoning. sincc! it can only b(! applied after ccirtain rul(!s and 
prin(apl(!s hav<; been thoroughly horned. Only then can they be drawn 
iip(»n easily to solve problems in what appears to hv. an. almost' 
automatic way. 

CHOOSING ANto USINIG THE STRATEGIES 

I he thfi!<; strategies may.be viewc-d as formulas for solving problems 
in all Academic an-as. and in p(?rsonnl and interpersonal areas as well. 
They may be used regardless of the ccmtc-nt that forms the basis of u 
problem. With thi.s in mind, our (-fficicmcy and effectiveness as 
problem solvers arc; determihed by the (jxtent to which we approach 
problems in a logical and -systematic way. Similarly, thir extent to 
which'we teach mildly handicapped students to reason in logical iind 
systematic ways will dc-termine. in lal^e part,- how successful thoy yro 
as problem solvers. 

The ^)receding discHssion stressed how strategies relate to reasoning 
us a problem solving behavior without clarifying the roloof toachors in' 
this process. No mattur how luaching rdlos are dnfincd or d«9crib6d*it 



IS <?vi(h?hl lhal l(?a(:hing ilsdt is ii pr(^l)l(Mn solving l)(!hav.i()i\ 'IVachors 
imisl set ()l)i(:(.hv(\s tor sIu(I(miIs' learning. They must ddc'idtj whal \hv.y 
I ' \yill h^ifcfi- lo incci lh('*ob)(»^:l iv(js. and wlial inahrrials Ihdj^ will uso to 
^ proiuoh* Icanung. IVaclin s niust also dcMildc' liovv sliid(!n|s will par--- 
^ licrpaU? in.llii? l^?arrung ^(»x|)cf kmicc?. Kiiirilly, Ic^icIhmk jjfijisl asses^ 
vvIt(?I|i(M" or nol ol))P(;hv(»s lli(?y liavr set have Uw.w rc^aclicfd. Thdsci 
ar** n?(:urring srl>»4hl dij^asions lhal inusi l)Hjnad(? l)y tcjachcM s. 

Ihc l(?asl ol-liicsi? H)fcu;isions is (hrlcmiining which Iraching 
slr«il(rgy will conlrdniU? nioi^) allaining a parhcldar oljjoclivc;. Is it Iho 
^ h?a(:fnM "s obictlivc lhal ific sliidcinls will learn cojor'naincis? Cl(;arly, a 
^ro<(f U?a(:hinJ||slral('gy ift nidicaftid. Docs llu? l(?a(:luM' waiil lh(; sliKhruls 
' \{) cower \)\v\i\\\Av \hv [)nn(:i|)l(! ol place? valiM? as a prcrlimiiiary sfcp lo 
♦ learning Carrying and 'l)orrowing' ? riu? word ccniceplud/izi? clinii- * 
nalcs consideralion ol using a role slraU^gy. Is a n(»w principle? lo he 
Icsirned Is \\\v go<d lb liave the sludenis g(MU?raliv?fr lh(? principle?? If so, 
an inductive leaclnng slndc^gy will s(?rv(? l)(?sl. Is IIh? I(?ach(?r's ol)jeclive 
, lo have Ihe sludenis (?\[)<uid lh(!ir knowl(Mlg(? al)()ul their conun unity? 
Snu;e ('X[)an(hng iiuMns enlarging on already hiarned rul(?s and princi- 
_ples. a deductive? leaclnng slrat(?gy will prol)al)ly l)(? most (?ff(?ctiv(;. 
'IVacliers arc concerned Wf*^i nior(? llian simply (h^livciring iustruc- 
hon 'I'liey are also s(Uisitive to such lactorsias th(?ir students' motivii- 
lion lo l(?arn. sell concept, and llie lik(?. The? (pMJstion aris(?s Ol how 
^ leaching l)cliavior .dlVcts llies(? laictors: According lo Fland(?rs (1968) 
ami olliers. tcacl'ers arr? prol>al)ly ITir jnor<» [)owerrul model!l for stu-- 
dcMils* l)eliavi.or than tliey^n»idi/<!. Tills l)(?ing th<? case?, it is no! unlikely 
thfif leachers'inf! u'ucc stnd(?nls* le(dings about h?arning anci- about 
fhVj^^is(?l ves as learners by Ihe way th(?y r<?lal<? to stud<?nts in the course 
ot inslruclioh, llov\/ llu»y rtdato Is r(»adily appar<?nt in th(? h(?haviurs 
typical of (?ach hfachiiig strat<?gy. 

In rote leaching. For (ixample. th(? teacher d<?cid<?s what is to b(? 
leariw'd. lells lh(»*slu(hmts what is to be l(!ariu?d, pr<?s(;ribes practice, 
el icilJ; (»vidrm:(» of learning, and t(?lls students wh(?n thfjy ar(? corr(?ct oi^ 
incorrecT Holes are (;l(?ar: th(? teach(?r is th(? actor aiUl stuchints ur(» rnuCr 
tors. rher(? is little opportunity h)r stud(?nts to participate? or lo think in- 
(?p(?n(l(?nlly. • 

ulu(?tive ami (h»ductiv(.* t(?aching strat'egi(?s, on th(? oth(?r^and, pro- 
* vid(?\i (lifler(?nl sel of roh?s for both t(?ach(?r and stud(;nts. Oft(;n, the; 
teacbeV c^in so arrange? expi?ri(.?tic(?s that students 8(?n8(? th(? prolTl(?m 
without\)V(Tt l(?iu.lH?r h(dp. lnst(?ad of t(?lling stud(?nts what n(?(?(ls to be 
learn(?(l. iKe t(?acher (?licits this itdornvition or partici|1ates with th'(? stis 
d(Mits in gemM*«ting it in order to solve? th(? probl(?m. Sfudnnts hav(j Im- 
portunities t\ promote their own l(?arning and to participate at every 
st(?p in Ihe pmlilem solving process. *rh(?y may also participate in 
evaluating the miality of th(?iV solutions and in g(?n(?rali/ing rules or 
principh?s. bas(?d\on what thcjy hav(? I(?arnc!(.l. In other wt)rd8, the 
. teach(*r s(?t8 th(? 8t)w(? and (?vok(;8 re8pon8(?8 froni th(? studcjnts rathcjr 
than tf?lling th(?m w\at to do. Stuthihts,' can, if th(?y wish, respond or 
liHt(?n to th(? r(?Hpon8(\ (^f thc;ir chmsiTuitefk^They may, in time;, learn 



thul rcsptintlinfi yi(!l<ls dual rewards; oik; lor r(!spondin« and par- 
licipatuij?. ,ind another accordinji lo- lh(! appri^priatcuuiss of the 
response;. Hveii if sUuhints respond jncdrreJctly, tlwjy rtjceive approha- 
lion for hnvuifi tri.(!d ' . 

Shy. •withdra-wii. or 'C^ilure avoidinj) sUidcMits are only in Ihe 
lun(!li}.hPwh(!n^i(! tca(:her'l(>eKs th(!y are ready. In the nieanliuK;, lh»V 
are ohs(M vinf{-||fe inl(!lM(:lioiis Ixitwcrn th(! [vm.hvr and more; respon- 
sive r.lassniahjs and are in the midst (ff learn^iM situaHons rather .Hjan 
heiH).Jj?olal(!d. as i;» th(! (:iis(! in most tdaehiM /liriVcted transactions. " 

I.)o(>s this ni(!an that role teaching is "had^ynd inductive and dednc- 
livc; t(!a(HiiiiH arf! ^ood ^' Not al all. As noti^d earli(;r, rote te\ichinf4 is 
most efl>ictiv(! when the l(!arniii« and r(!tention (j^facts are thuohjec- 
liv(!s. IndDc.live .111(1 d(!du(;tiv(! (eachinfi nrv most (;ffective when hrarn- 
iiig. nitention. traiis'f(!r. and Hciieiali/ation are the ohjectives. What is 
"Kood." then, is sehrtinx teaching strat(!f4i(!s that are consistiuit with 
th(! instructional- f.hjectiv(!s to hi; mastcMi^d and that!will f-irt th(; joh 
doni! (!fficiently ai^d et*l'ecti\?(!ly. 

Of th(! thr(!(! t(!achin^ strategies discus.siul. the focus here; will he on 
inductive" t(>achinf4 t'.r thi; following reasons: (a) teachers are already 
well v(!rs(!d in roti; tiiachinH strahjfiiijs. and (h> studies on the reasoning 
ahilities of mihily r(!tard(!d stud(!n4s indicati; that thesi;' stud(;Qts are at 
a Tul(! and principle accumulating stagi; " for -most of thiur school 
years Thus, i^xpiiriences with inductivi; tcraching and hiarning ;jre 
need(!d from schy,ol (Mitiiring agi; forward. , • 
- I lowevri. hefon; thi; discussion of inductivi; tcraching strattrgiiis pro- 
ce(!ds. lh(!*tJs(! of tactics as tcrachi'iig and thinking tools will he dis- 
cussed luiellv . 



TACTICS 



I eacli(!rs. and res(!archers havi; had inonr exp(;rienc(j with t(!aching 
ami problem solving tactical than with strat(igios> Kecent publications 
'r(!porting on studies of ttiaching irffectiveness (Peterson and Walberg. 
1979) and on Kraching styhis ((.'age;. 1978) deal more with tactics used 
in t(!aching than with any other aspcxt-of the educational procciss. 

While; th^^ .lit(;ratur(! describ(;8 y broad range of tactics including 
(llassroom managirraent. psychosocial d(;vel()pmnnl. and probU-m solv- 
' ing tactics, this di.scussion. will be limited lo .problem solving huJics 
used^n prior r(;.'y;arch b(;cause of their demonstrated influence; on 
T'^JWuiing. Only a publicmlion devoted lo the rich and productive array 
of tactics available to hiachers could lujgin to do justice to this topic! 

Karliiir. slrat(;gi(rs W(;re distinguished from tactics by the statement 
that strategies are forn|ulas for approaching probleips whosJ; results 
yield rul(;s or principh^s that may thcui Ixj applied to a whqie cla8s«)f 
similar problems. It was also nohxl that strategies are situation 
frw; and content free; they may be used in every arr-a of inquiry. 'I^nc- 
ticH are more situation tfp(!(:ific. rhus. th(! teuchor must soluct tho tactic 



or Iciclics to 1)0 us<!(l according to \hv. iintiirt? of tho studcnits' abililins 
and lh<! prof)l(Mn to solved. ^ 

r<Ni(:h(M's musl txi caiotul ohstrrvors of tho prohloni sol^inj^ laclics: 
" us'trd by thrir sludoiils. Studios \^w. shovvit that solium rotardod stu- 
d(?nls hav(? prohhMiis (itt<*/i(ljnj» and ohsorvi/i^, Sonuj display limitod 
al)ihli(js to chissify and fotojLjorizo facts, vvhilo oth(n's hav(? novi^r 
loarnod way to substituto, tnido, or (!X(:h(in^o things that th(!y haver for 
' things that Ihoy vvaiit Thoro is considorahlo r(!s(!ar(:h to support tho 
notion that \hvsc laclirs can ho l(uu'n(Ml. to souk? (I(?jjr(!fj. most 
rolardod h^anuM's, Onco \n\^n: tactics aro hrarncMj. vth(! students arc? 
roady-lo loarn nioro coinpl<rx tactics and lh(i conditions for thoir ilse\ 
/ ^ and to ovaluato thoir offectiv(Mi(?ss. ^ 

Hxainplos of inor(» coinpU^x tactics incUido hrainstorming and plan- 
ning. Hrainstorming was a tactic usod hy Ross and Ross (1973) to pro- 
niolo roasoninfj ahilitios ot mildly rc^tardcul childron. Vhjs^ tactic is 
offoclivo whon tho ohjoctiv(j is to discovor now idcias or n(»w w^iys to 
copo with an issuo or prohlom. particularly whcjn it is cloar that con- 
vonlional locHni^iuos aro inoff(!(;tivo. inappropriate, or, for somo 
roason. und(?sirahlo A difficulty in using brainstorming tactics for 
prohloni* solving is in reaching constMisus on which of the? many fro^h 
ulofis will ho a(lopl(Ml. t'urth(!r. brainstorming is not tho id(ial tactic in, 
all situations: K'nowing when to brainstorm is critical. This tactic 
would not bo indicato'd, for oxauiplo. fo solver crisis problirms roquir- 
mg itnniodiato and direct acti(Ui, It is important. th(jn, not only to tir'ach 
a problem solving .tactic thoroughly, but to link th(j tactic to th(! ap- 
propriate conditions for its us(!. ^ 

Par(Mirheti(:ally. brainstorming is an especially difficult* activity for 
s(une retarded children. Sonu? r(iS(uirchors firiil that this is bcuiausis 
rolard(ul childron aro not very croativir. How(»vor, TisdalPs (1962) 
study showed thitt rc^tarded students matched the p(»i1'ormance of their 
nonhandicapped poors in creative* thinking, To disregard this typi! of 
information in favor of retaining stcT(?otyp(?s of retarded persons is to 
V * run th(? risk of undortjstimijting thtrir abilities and of lowering expecta- 
tions for th(rir performance. 

Planning is rt'iiothirr important tactic that contributes to problem - 
solving. All planning requires the individual to take the time, before 
aiitinj^, to think through a problem, faking into account what might'hap- 
pen at ev(rry slop, and to aniicipato the outcomes wf different sets of ac- 
tions. Planning may hv. appli(jd to probl(!ms that have? either a specific 
desirird result or an array of acceptable* alternatives. Examples of the 
formiir includi? planning for a picnic o~r how to raise funds for the 
IJnitcul Way. Kxamplirs of the latter include planning for a vacation or, 
more dramatically, for retirement. iFhe quality.of planning often corre- 
sponds (lin?<:lly with the quality of the result. 

Learning how, why. and whirn to plan neirds to be view(Kl as a 
preliminary sl(?p to action if it is to be mr^re than an intellectual cxor- 
cise. Kxperienj;e shows that simply knowing about planning will not» 
in ilBiilf, Imid to better problem solving. Estate planners are among 
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thoso who (Ik; mtcstaK^, th(; Inl(;rniil K(!V(;nii(; ^icrvicc offich has ils 
sh<ir<; ot tax -sixicialists anxiously inilliii}' around its offices ox April 
If., and jar«(! iiuinbtMs of int(;'lliK(;nt p(;o|)lc may hv. found in line; at the 
viihidc inspection station expiration day. ' .; 

"\ \\v. k(7 , t>. .usioM planning tactics wilh j^uMfy handicapped 
yoiinj-stcM s is to l^jich theni t()Tilk(; ,the tinicMo thfnk through a prohleiii 
»n <ni orderly way hefcuT lhey act. I low(!V(;r. if hissons-on planning an; 
U) he (;ff(x;tiv(!, ihey.nuist prov'ich; opp(M-tnnities for st(T(^(Mils to act on 
Iboir plans, to (rvalnale th(!ir (jflKiliveness. and to' discuss what 
rhanjies. if any. mij-ht imprj)V(! thorn-Careful and realistic planning hy 
\W. teachcir is iieedcrd to accoinjdish this type yf activity. 

i oachers al.so wvd to devehip fj'njhlem situal'ions that gradually in- 
<;i<'ase th(! demands made on students* I hi.s. too. requires careful and 
reahslic planninK. Kqualjy iinp(M-lanl. tclachcjrs need to dcivolc; a regular 
portion of classrocjm time to teaching^nd usinji prol)U;m solving tac- 
ti«:s. Rouscr (19()5). f()r (rxainph;. used daily lessons of ;«) minutes each 
and the Koss(;s prescrilied instruclicm fur four 15 mi^ile hrsscms crach 
week; Thp fact that lioth studies showed that rc-larded students Hain»}d 
significantly in a pcM iod of only (i weciks shcnild emphasize; \\w. impor- 
tance of huildinji prohlcMn scdviuji aclivili(Js into the normal routine jjf 
the class. . ' ' . 

From this hrief disciYssion. it-should he clear thai probfem solving 
ta(:tu;s that are uscrful for mildly handicapped hrarmrrs are neither ex- 
otic nor sp(!cial; they are everyday ccnnmcmsense prouulurcrs. For Iho 
relardcMl sfudcmt. howcrver. it is n(!c<;ssary to teach thcr tactics directly 
and intensivcdy. Furthcir. the; lat:tics must \w applied \u \\\v. typcrs of 
(irohleiiis that have meaning and importance to the sfudcmfs. 




Strategies 



Ih.. r,.virw (.1 nfs.Nuf:h <„, pr.)i,l.;n, s.,lving slra|.!Ki.:s in \hh HandhooU 
o/ Cnfu-TuI Psydu.losy (Wdlman. Um] r'aiiKcs from sliuilcf/ics that air 
|H-.;ul)ar to ,in in.livulual to highly organiz.!.!. h,gi,;al sysNmis thai cjm ' 
ii.s(Mi hy anypiu! who loarn>i how to apply \hv.m. 



INDIVIDUAL STRATEGIES 



;.,VVhilu.in.livi('lually (iovisod slraL-Kios are provocative and intorestinK 
they «en,;rally work host for th.? individual who conc(iives them Some 
.are so esoteric that-lhey defy explanation. Oth.-rs are so complex that 
they are costly in^.oih time and effort. Sometimes th./y arc so in 
KeniouK that only th.; oriHinatorn;an fathom (he convoluted reasoniuH 
that r(!sults in problem\solving.'- . 

Thi:r,|.are. how.-ver. important drawbacks in r.-lyirig on most mildly 
retarded learners" d.-vising their own l)roblem solving strategies For 
one thing, the tei,ch(!r is placed in. the ru^e ofvfWtof since the student 
rnusf show some- evidence of a problem solving style bof«re the 
teacher caqphegiltl lo act. For anbtber. the teacher needs to be able- to 
discern the style and ascertain whether ,)r- not the student is using it in 
« systematic or rahdom manner. Multiply the demands mado on the 
teacher by the number of students in the class and you can see that this 
appn^ach to teaching probh^m solvjng is both time consuming ^nd in- 
' efficient. .« . 

Nonetheless, individnally devised &trat.>gios may be valued fof what 
they r.;veal about the student who uses them. They are signals to the 
^ iMticher thrtt. in some way. through modeling, trial and error or 

rt.r«:tod instrudion.'tttt? student has worked out a system tb copu with 
problems, " . 

' ^0 • , ; • 
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"^IVac^^n s ikmmI not wait for sliKhnils lo (l(!in^)n.slral'r! a prohliim solvfti^ 
style hul'orc! Ihry act, Ki^stMrcl) shows thai rousomii^ is an accjuirtid 
skill U follows, then, that toachijrs* i;aii tako the initiative to (h;v(?l()p 
""'--^ffTTtiiaiix' |)rubl(?in, solving skills^iii much 1h<» saiiu; way llial \hv.y 
(lev(!l()p skills , i.ij the three R's. II is iniporlaiit lor the leachex lo 
(jslal)lish a (:lnn«ile iijjhi' classroom lhat facilitatc's sludeiils' hiarnin^ 
y uiul piwjcliciiij? reasoMin^j skills, '[i) achieve* this, llu! leacluir n(!(i(ts lo 
\ sch(V(Uile problem ^soTviii^ activities ()n a regular and .pr^idictaljle 
basis, to (jstablish mutual Iriisl and r(?spect m Fhe classrolnu, ami lo 
capitalize on the uiteresls ami (Jxperiencc*^ ol slud(;nts. ' 

rh(> c(H^(M)l tor problem solving aclivitii*.^ may drawn Iron) tln^ 
many tacts. coFTiepls, rides, aiul pr^iiu:ip[>**iAhat arc; the I'^iulalions for 
soiuid personal )md inlerpcM'sonal j^rowth, as w(!ll as From academic' 
coi^t(Mil. Hy usiii^ conl(?nt that has r(;l(?vance for the slud(!nls in lh(!ir 
daily lives. o[)porlnuijies arie always available! for th(!m to practice!' 
rcrasoninx skills oiurf! they hav(! b(!(!n hiariKid. The; importance! of using 
activities lhat are rehivant to llu! n(!ed;j. int(!r(!sls,. and l(!arrtinj{ cluirac- 
lenslics ot mildly handicapped hiarnOrs cannot b(!. u)ul(!r(!stimat(!d. It 
IS. pi'rhaps. one of.tlu^ s'tronj{(!sl motivators foi'U!ariiing an^l for v^^lain- 
iiig what has b(!(:n leartujd. , , . 

Pr(»vionsly. two syst(?malic sIratuRies for r(!asohing w(!re discuss(!d: 
inductive and d(Mluclive strat(!gi(!s. It was point(!d out that an inductive!' 
p sfralegy is most (^ffnctrve'wh|!n we hav(! (a) ii probl(!m and (bj an arr^iy 
of known facts thai relate iitsomc! way lo th(! solution o.f th(? problem, 
but (c) lack knovvl(!dK(' of /lu! principle or rule that und(!rli(!s lh(! typ(! 
of problem with which are corifrohtiul. Deductive! n!asoninx, by 
contrast, was d(!scribej(l as probl(!in solving that doi)arts from a known 
principle or niU^that helps us (a) to ass(!mhl(! the facts avaiUiLfl(!\ (b) to 
hypoth(!si/e. if n(!C(!ssary. about missing fads, huuI (c) to arrive! at a 
solution Kollowing those, actions, W(! ar(! in a position to V(!rify 
wlu'lh(»r or ru)t wf* chos*' lh(! appropriate! principle or rul(! fo act upon. 

Thff pr.obl(!m of l; av(!ling from one (!nd of Manhattan to th(! oth(?r is 
^^in exampl(! of using an inducliv(! stral(!gy. W(! w(!r(? abh? to (!liminat(! 
• walking and tajcis b(!caus(! w(!%kn(!w that W(! w(!r(! prosscrd for tim(! and 
numey. IHUting j^)gether what we could in^uc(! about th(! 8)inilariti(!8 
and diffe^en(2e}/in th(! Types of public tfansport avaikble to us, and tho 
conditions fTT IravfH j)(?cuHar to each, we d(!cidt^d that tho sUhway 
would i)(! the b(!lter way to triW(?l. Oncc! w(! arrjv^od at our dn^iination 
we v(!rifi(!d that our decision was th(! appropriate! oni», Ih tlys way, we 
solv(!d our 0rol)U!nt anct l(!arn(!d a principle gov(!rning travel in cities 
^wh(!n! simihu' alternativ(!H arc! iivailaf)le. Using a deduotive strategy, 
w(! showed ihiit lh(! principUj learned in our Manhirttan travels was put 
to uH(! wh(!n^W(! fac(!d a similMr probjem in San Krancisco. ^ 

l)nduclivi> r(!asoning is, mor(! ofl(!n 'than m\{, a quick(!r and more 
facih? strategy, Mowev(!r, it vaiw be usod (jffectively only if the pr()l)lern 
s(dv(!r Kas th(! nec(!ssary principles ^d rules stored in his or hef 



kMnwI.MlK,. hank, .m allnhul. usually a.s.sn,:ml..,| vv.lh'lh,, a,:„ui.sili„„ „f 
nu.n.a,,, ,h,.y a. .. ,ho lirs, s.a,,. u, ,l,.vHo,un« shul..U.s- ahili. . 
'I'-nls vv.t h I..a,-,UM, .,.<".„ :n;>^,s from whu.h Ih. rul,^ ,1 nnn. i, I s 

•"" F>anMpl,.,s h.,v,. 1,,.,-n l..a.i n,.,|,;n,l lhal ,1 will pn.l.al.ly lak,- lin,,. 
l„.,.,„„,-s a shnlnnls pn.nary p,,,|,|,.,n .s„lv,n« slraK-.y 
-.-■.•Ku-s ),.,„> Ih.. virvvpoua,,!- ,.lassn,om l,.a,:lMMK an nn.i.i. 

'H< vvjl h nul.lly han.lu:Kpp,.,| |,,,,,„.rs. Son,,- p.-rhnon r,!s,.an:h anil ,1s 

■'■'''•••<• <"•'• 'iT.r K.-nrral slrah-gu-s of uulu,:l.v„ loa,:hin« an arn- 

I .Ky Wh.l ■ Ihnv an- na.n.-rous vanalu.ns oT lh„s,> slral.«i,)s Ih,- 

I . tin- SI al,.K„.s n.ay Ik- .lishn«ui.^h,Ml l,^y |h. -.ol.s a.xor.l.ul lo 
-"'I s,„.l..nl Tins ..hapin- ,|.s,:uss„s ,lisc;ovory-lyp. .slral,.«i 
lu- n.-x . hapl,. ..on,:..nl, al,.s on Ih. ,.o,.,:al In.lu,:,. . siraLxy 

'"'•'""'« .n.l- pnunon.l ,l,s,:ovn-y-|yp. .n.lu'fv,: 

.sl.a(..HU.s .I..I s,i w.lh .u,nha,MlK:app,„l an.l ofl.n Jfl' rh " 
m.n.l MO....OV..,- Ih.. <:onl,..ls Iron, whid, Ihoso sh-al.«ios^^^^ 

W.T,.. mor. oll,.„ ihan nol, „,alluMn :s a.ul Iho saoru:os. 'I hos. o rv 

, .ons , . no r,.|l...:l n.^aUvHy or, ,l,s,:ov,.,.y:|y,H, .slral.«ios; ins.o Th "y 
7 "'-"" .son,.wha( lin„,oc? i„ ,|,oir app l,c a 



DISCOVERY STRATEGY 



If". )..s.:..v,.,y slral,.«y ,s a" philosoptti,. an.l psy,:h,.,lo«i,: rraclion lo 
"•■"' •<•""' '<•..< ".,« ,nHho,ls. Thos,. who lavor Discovery s.v il s i 
way o «,.| .,.a.:hors lo slop |,,:lurin« al Ih.ir slu,l„nls. II is vi.wo.l as 
w..y in a,J^,.v,. a holl.r l,alan,:o l.,w,.n Iho rol.s l.adnns and u 
.l<-n^.s^. ."n,o,:rat,z,n« ,h,. in„,ru,:,ional pnH.ss i,, Ih.o .:la.ssroo.T, 

"H)lh^h,n,l on Ih,. f3,:| ihni ,1 ,s i„,lu,:iiv,. i„ nalun- ,h,M-o is li.U,- ««r,.,. 
";<•'" " '<"•■ Pn-,:.s,.|y whal il is a.lH how is ,o p,.,,:,.,,, „,X,V 
."loH.,:ally ,„ Ih,- dassn.on,. Shul.na,, an.l K.i-.l.,r ( |%,}) pn,;.nUul m, 
|<ni.y nl papors lhal all,.,npl,.| io Hp,„:ily lho olo.m^nls und.rlyinH 

Mi,ny lor.ns h,v,. hoon uso,| in ih„ ulK.npl to ,|.fin. 13i„,;„vorv 
.So.n. uullu.rs hav,- n.forr.Ml lo this ,„.lho,| variously as aclivily Iran!.' 
fr«M. .xp„r„no„lal lo.ihnKp.os. or .^xa.nplo-rui. slralo^ins Morinr 
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mid McuMiic r.\i\\n)n\\vA \hv. Ccnuurpl to dcscrilMi lh(J followiUH 

lypcjs (d l)iS(:(W(jry: s(Mn!(l(!(lu(:liv(\ slnu:lur(\ iitducUv/! (jp(Mi induc- 
tive?, and lr«insdii(:hv(». The niain IhciiKi in tlui lil(M*aluir has 
(rmphasr/JMl a iiuMIukI ni iiislruclicm whcrr Ujachcjr-sludcml iiiUMac- 
hoiis culimnaU* in ihc sUid^iirs (rvi^.vin^ a s()lali(jn to a |M'nl}U!ni ratlujr 
than UvAWH l(d(J,,lh('*ansvv(M' hy \\\v. UhwMvy . ^ 

As (;lasi!r ( im)) characUM'i/cMl \\\v. pnjccjss. il i^ a vcjIalivcjIy nnslniC' 
luicrd mslniclKMial scHpuincr and. lh(M'(»tnr(\ r(»laliv(?ly uunuidcMl l)y the* 
. t(?a(:h(M . Vhr cxpcclalion is diaMlui Disccjvcry nuMhod will pormil slu- 
drnls lo impose Www (Jwn slnicliu'r and >*)rd(?r in d(ialiuy{ with a 
pioldcMH. rius, huwrviM'. allows slud(Mds U) pursue lin(?s Of duui«ht 
thai may l(Md U) dead ends or nusl(Mdiny? conclusions. To pul il anollurr 
way. usmy? !h(! Discovery mc^lhod opcMis Ww. do(M' lo trial and (rrror 
learnuiy> and. as ccnnparcd with more ccaiventional mcithods inanaxed 
hy t(Mch(M\s.. has mon» potential for vrvow 

' Soin(» (MlucHitors .find appalliny? tlui notion of a t(uu:hiny{ incrlhod that 
lil(Mally provides opporluniti(?s for hrariUTs to maker inistakcrs. 
Neverlh(»less. it is a fact nf lifer that trial and (M'ror learning is somcr- 
tliinn we all exp(MM(mce m the ordinary courser oT (rvcrnts. While W(J 
strive* lo miniini7(» thir yjuesswnrk in our day to day prcihhrm solving, it 
wcnild hv safe to s.iy that all our striving? has to pro(Un:(? compbrtely 
crrorl(\ss*days. The point i» that inakiny? (M'rors do|?s n()t ncrcessarily 
n\sull in drastic or Irauinatrt: c()ns(HiU(MH:<?s, Most of us not only sur-' 
Vive our (MTors hu! ev(»n learn from them what not to d(J in future simi- 
lar siflial ions. The issu(\ iIkmi. is not so much that Discovcrry allows op- 
portunities for th(» student to mak(» (MTors as it is the huirner^s ahility to 
cope with mislak(»s^lo U^v error in strid(? and fo p(M\sist in (>xplora- 
lion. 

From lh(^ t(Ni/h(*>**s p(M*sp(M:tiv(r th(M'(? ar<? two Issues to hv. con- 
sid(M (>d. First. lh(M'(? \^ th(yinatt<M* of time. With th<? many activiticrs that 
, ne(ul to Uv accomplislKMl durinx th(» Hthuul day and through th(? school 
ycNir. how much tune can d(rvot(Ml t(*andom ex|<loration? Can the 
l(»lu:h(>r wait dtiys. weeks, months for an important discovery^ to 
evolve? Is lher(» a point when [inw.hv.v must call a halt to discoverinH 
m or(h»r to litove on to oth(?r suhjcict matt(M? Second, there is the matter 
of th(» t(iacher's own ne(Mls for a hvmho of accoinplisHrtieht and closure. 
Is thjrrc? a point wh(Mi th(> (effort exjHMuled in the quest for discovery 
trans{;(mds \hv. valiYe .of thcr discovciry its(;lf? 'rh^e quostiuns havo 
arisen often (aiough to raise doubts about the merits of'the unstruc- 
tured nature of th(^ Discovery stratony/ 

GUIDED DISCOVERY STRATEGY^ 



The Teacher's Role * 

RaWwt than siirnnulcir all of iIh; imtiihliiil in8Ui»:ti"n(il guin». an altnr- 
nalivc! was propoHcd in the form of '(iuidji* UiHcovnry. GaKnc «nU .. 

I 
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HiAwn ( H«ii) |)nmlc(l oiil ihal Ciiiihul l)is(;t»vt!ry pr()vi(l(rs .slu(l(;iils- flu; 
opporlimily to s[)c(;ul,ilc .iiul scnucIi lor rclcvaiil lads and (•oiiccrpls, ns 
vvilh IJisrpviM V Oiilikc Discovery, liuwcvcr. move; Oiiilaiidish hy- 
l)<)lh('S(>s arr (iliiuinaird lliroufili Icaclicr Miiidaiicc and the ranx<! of slu- 
dciil (!X[)l()ralioii is lionirvvhal r(!(lii(:cd. Thus. Cuidcid l)is(;»JV»;ry 
diffVTs lioin Discovery m ihal Iho Icachcr (Milcrs into sludoiils' cx- 
|)loralions when a cue vvdl help Ihcin to avoid a uuicdplual cul-dcs.iH;/ 
or when c.illiiif. Ihcir allciilioii lo a*mis'imd(!rslaiuliii« or inisinlcrprc^la- 
lion of facts will alert sludenis lliaf ihcy are moviiix in an iniproduclive 
dncc.lion Weimer (H)7r.) discussed a very, differcnil view of (;iiul<.d 
Disrovery ll was his conlcniion Ihal in Cnided Discovcny Ihi! \v.in:\n;v 
oi«imi/.cji and/or structures the learning (!V(!iil in some prciscrilifid 
order^lo mcrease the [n-ol)al)ilily Ihal sIikIcmiIs will achieve a particular 
le,irnu)j> ()l))('(,|ive 

We nuKht infer from Caj^ne and Hrown and from WciinieV thai 
Ciiided Discovt'ry is ,i compromise with the; int(;HI of the? Discovciry 
strategy, hut this is nol neces.sarily the case. I'hc! rationalci'or \hv. Dis- 
«:t»very method is to denux rati/.c; the ti'aching IcMrning transa»:li»m hy 
actively involving students in [M'ohhim .solving activiticrs hi Ihn 
classroom. In the prociiss. stud(;nts' reasoning iihililies would hv. 
slimul.iled. Students would henefit from expericMices of involv(M>i(rnl 
(rom (vhich they gain a siMise of a(;coni|.vlislinurnt. Toward th(!.se (rnds. 
the Di.scovery method prescrilurs inistructurctd prcjcedurcrs that p»>nnil 
uidimited r.inge to students' explorations. 

WInle'Ciiided Discovery is hased on the same; rationale;. mor<r struc-, 
ture IS provided for sludents. Cnidcid Di.scovcn-y tak(!S into acccnnit that' 
there i.s an almost infinite; amount of information avnilahh; in any 
pnddem solving situaticm. It considcns that in a particular problem ' 
solving situation certain iidormation is rolcjvant to the prohh-m whilir 
•♦)lher information may Ix? irrehrvant. confusing, or distriicling. By • 
usinf{ the Cuidcid Discovery mutlxnl, tin; tcNichcir cun act to rcurucejhe 
urelevaiit information that'niight hegivcm undue; intention by studonts. 
In this way, all participants in the process silver tinu!, effort, and 
psychological wear and tear, 

li) distinguish bcitween Di.s(x)V(My and Cuidcrd Di.scovcrry methods. 
I<<t us return to thcr pro|)|(!ni of tiiivcding from one (rnd of Manhattnn lo 
the other. Using th(! Discovcny method, the tejieher liriight confront stu- 
dents with \hv. statenujnt, ' We are invited to visit friends nt their home 
al the runth-erid of MatVha.ttan. Ilcnc; we arcriit the south end. How shiill 
we get to our destimition?" The profdem. laid stpuirc-ly on the students' 
plates. rf!tiuir(!s that thcry carver up the information that has beori fjivgn^ 
them and'|ssenibl(! a palatnlde solution. 

Using (luicled Discovcuy, according to Cagne and Hrown. the 
leach^^r would interaul with the studcrnts im their terms until a studont 
proposed an ontlandish hypothesis. An example would be, "Why 
don t we go to tlj(r Wall Street Heliport and hire a helicopter?" In thnir 
vi«rw. the K-acher might guide the discuHHion at this poini by saying 
• rravel by hiilicoptcir is still very expensive. IJesidns. is it likely Ihut 



ihvvv will Uv a luilipoi l iirar our (Icsfiiwlion?" rhosc who siJ)S(:ril)(! to 
WniTKM' s V('rsioii|)f Cmdoil |)is(;ovory would waul lo Inrad off such a 
proposal 111 Ihc firs! uistancc. 'Hury niij^hl do so hy providing 
Kuid(diu(\s ahtlu^ ouls^l when \\\v prohlciii is iiilroducod. For (!xampl(\ 
^ lh(7 luixhl say, Kvv\} in itiiiid lhal our hosIs vxpvcl us lo arrive? at {] 
p.iir^.iiid lhal W(' hav(' aii av('raK(M)f $4.()() (o spend; • In Ihis case Jh(i 
l(ja(:h(M' has luiulVd Ihc scope? nf Ihc sludcMils Ihiiikiu}^ hul has no! 
hmilod lh(Mr IrcMMroui lo Ihiirk. Soiiur un^^hl disa^^rcrc wilh IIk? Uyachcr's 
aclioiis lo rcslricl Ihc scope of sludculs' (?xploralious On lh(j grounds 
■ Ihal'lhc (?sscucr of Uiscovcrry is:lhirf il offers holh Ihe rigid lo succcmmI 
iuid Ihe nghl lo ^ake errors; lhal hy siructuruig lh(?'.prohl(?ni. (ho 
t(?acher redur.es .i shuhMit s rigid to eVr. riu? v'iew (?spous(Ml in Ihis' 
monograph is lhal making inislak(?s is a pari of l(?armng and of lif(>. 

In Ihe case of ( iuuied Discovery. Ih(? issue is not so much that a stu- 
dent s right to imfke nust.ikes is rijduced as it is ^liat the range? and 
nature? of (^xploi alioiis may hr^ ahridged. Siiicc^ i)ropoii(?nts of (;ui(l(?d 
Discovery slop short of providing guidelimvs for .stracturiiig prohlom 
snivmg aclivil.ies. it is Ihe teacluM* who must (?x(?rcis(? ju(lgni(?nl ahout 
how and wh(?n lo structure ihr^ proc(?ss Thus, control oT proh|(?m solv- 
•ing ^cliviti(?s IS. infplicilly. ui th(^ tf^acher's hands, llnf<)rtiinal(?ly. Ihe, 
stale (d* Ihe art is such lhal lli(?fr is no way to know at what point struc- 
^luring is helpful and vyheii il is an intrusion on a slud(?nrs cr(?alivily. 
Similarly, what may he .iicoiillaiidish hypoth(?sis to one? |(?ach(?r may 
contain Ihe s(?eds o^an unportant insight for another. 

A crucial limitation in the eff(M:l iv(?ii<?ss of holh 4)iscov(?ry and 
;(;uid(?d Discov(?ry i^i Ihe ai)»iiC(? of a sysU?inanc iiianag(?m(?nl pro- 
cedure for teach(?rs. In tlu? final analysis, it is th<? t(?ach(?r\s respon- 
sihilily lo designate n)ost of tlu^ h?arning <?xperi<?nc<?s of stud(?nts as in-, 
(licaled hy tli(>. oh|(!cliv(?s for individual slud<?nts and Ihc? class as a 
wliol(»' although rcdevant prohh:ni situations sonu?tim<?s (?m(?rg(? lhal 
arc? disluicl from stal(?(i instructional ohj(?cliv(?s. I'he l(?acher micsl 
capilali/c? on these acccuding lo his or h(?r own judgm(?nl as lh(?y arise?. 
Similarly, apart from achi(?v(?nuint h?st data on stud<?nls, il is the 
li?a(:h(?r who must rvaluah? tlu? (?xt(?nl to whicti ohjc?cliv(?s hav(? h(?an 
achi(?ve(l. K(?c(?nt h^gislalion reciuiiing mdividiial (?di!(:alion phms for 
(?ach handicapp(?d slu(i(?nt und(?r.scor(?s th(? imporlanci? of sUiling and 
(?valnaling inslrncticnial ohjc?ctiv(?s and. thus, of promoting l(?iichor ac- 
countahility. 

II s«?(?ms lik(?ly (hat tin? t(?ifd(?iicy to nunimlKc? h?ach(?r managcii/ienl in 
Ihe DiHcov(?ry and CuichMl DiH(:ov(?ry m(?lhods is an outgrowth of at- 
M(mipls Ui, g(?n(?riil(? ai>d pr(?serv(? a d(?mo(:rali(: almosphern in Ihi? 
(dassroom. and of unlimil(?d (?xpnch^lions for sludeni growth emerging 
from their heing giv(?n Ihe frfK?dom lo think and lo explore?. In Ihe first 
in.Hlance. altnmpis lo evolve and mainlain a (h?inocraric spiril U\j/iu) 
classroom have he(?n shown lo hv w(?ll worth Ihn effort. Tho early 
Htudies of Lewin. Lippilt, and Whil(?(liUHj dc?inonslriited that leachors* 
cli?m(H:r»lic hi?havior. m crmlraHtnd wUh* aulocralic or laissoz-fairo 
behavior, promoted d<?m(M:rat^ (iljiludds iiHhoir «lu(lonls. 



l\n- iill Ih.fs.; reasons, Discovery amij Ciiided Discovery slraloKms for 
l<;iu:hiii>4 IciinuiiH li.ivc; Ix^ijifpopiilar imlil r(;c(Milly. How(!V(!r. with 
the ns(! of coiiipet.'ncy K-stiuf. mtmnnvm and Ihc; nJrresponding 
pressure on llie (•(hK.ational (sslahlislnnenl to incr(;ase ils (MiipHasis m 
•tiasics. - il IS almost incvitahle that classnu.in activiti(!s will \mAmv 
iiicrcasiuHly I'-.hIkm- (hrected; How this will alfecl nuiinslrc.amed 
mildly handicapped students vvdl (lep(;nd on the kinds'of assistance; 
.ivailal.l(^ to the rcHnlar C.lassriioni t(;ach(T and to the; student from 
special education pcM-.sonnel 

Hstal.hshinM .1 l.alanced n.eihodolo«ical role; for t(!ach(;rs has many 
coustrucinc features Thes(;. howev(!r. ni(;anin>f|ess if w(! do not 
lake the roh- ol, the student into account. 



The Student's Role / . 

^ Discovery, tlmded Discovery, and all inductive; strat(!«ies for that mat- 
Ut, assij-n important and active; rolcjs to students: those; of explorers, 
synthesizers, decision m,ik(;rs. and evaluators. Tho ahility and willing- 
iK'Ss of lh(; students to participate; arc; important factors in usin« these 
strategies Inahdity or iyiwillin«n(;ss to participate may vary from slii- 
<l<-iit to student, ^mie students may Ix; unalde lo understand ,. the 
prohlein as a whole, or some of its important (;l(;m(;nts. Others may 
le(;l-thal vortinte(;rinM information l(;av(;s ()n(; op(;n to criticism. 
Whether the rea.sons for nonparticipat ion are cognitive or aff(»:tive 
♦ Ihey m(;rit attention simu; without the; stud(!nfs inv()lv(;m(;hl in Iho 
pinl.l(;m s<.lvinK tr.insaction with the; t(;ach(;r. the; l(;sson (:om(;s to a hnll 
Kes(;arch conducted with nonhandi(:app(;d mid 8ifl(!d slu'd(;nl8 showed 
lliiit m.iny were ,ihle to participate; in th(;s(; typ(;s of inductive learning 
exp(;neiu;(;s to anv. dej<r(;(; or anolh(;r. 

In contrast, exp(;riences with r(;tard(;d slud(!nts suKg(;sl that mm\ are 
unal.le to i-yter into I)i.scov(;ry or (;uid(;d Discov(;ry explorations 
casdy The r(;ad(;r may d(;t(;ct an appar(;nt ccmlradiclion with Tisdairs 
(HNi2) r(;s(;arch in which he found that r(;lard(;d sludcmis in nxpcri- 

• mental classes wh(;r(. an mduclivc; m(;lhod was used p(;rformed as 
w(;|l as nonhandicapped students on a l(!sl of productive thinking. Two - 
fads. h()W(;v(;r. r(;duce the; contradiction. First, the inductive method 
used in the; study was neither Discovery nor Caiided Discovery; il was 

V a more systematically organizcid mduclivc; m(;lho(l — the I^igical In- 
^ ducliv(;sli al(;gy Second, the students wen; of school (jnlermg age and 

• were involved with the; method from their first day in school. Thus, 
they did not have a history of negative learning experlemuMt. Thoy 
were willing to take risks, 

r<> K*!l a l)elt(;r und(;rslanding of the; importance of the rolo that slu- 
<l«;nls' prior (;xperi(;nces pl^iy in enafding ihem to parlicipalo in induc- 
tive; strategies, we lurnlo Suchman's (IWU) iixporience. Me atfnmplod 
I" lniin^ifl(;d fifth graders to doveloff Inquiry skills that Hr«i*im|M)rtani 
»o participation in Discovery, Suchman was unsuccnssful. Ho 

o 2n 
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(l(!S(:rih(Ml \hv t.ulurc* [inulucing cluiracU'rislics of \hv stii(l(?nls as 
' • [nllows; 

In a SIM M'S (»t lurlaiiinai'y shiduis nl ahoul f)!) [iflh ^nulo children 
wh()S(? iiilcllixr^tcc Wcis coiisiddndily hij^hor^ian av(ira«(? w/v w(?nj 
i\\)\v !() (k^lrrniinc sinuv. ol llu? inaior di ff icullu^s lhal iii^(;r- 
[(?n? Wilh discovery dirou^h liH|uiry. l)(?j^iirwilh, Oumm? was a 
ni*u'k(?d l,u:k ot (iulononiy and prodnclivily, shMniniti^ — w(j 
l)(dH?v(^- fr(un (.hil(h'(?n's (TrpcMuhMici* upon anlhonli(?s. Uuichcjrs. 
partMils ,tnd l)()oks. lo shape? lh(?ir (:oiu:(?pls., Wh(»n j^ivon iujw 
dal.i. or^a situil^u^i in which su\:h data wcmm? availaljU*. lh(? 
children \\\rr\y nr^cuir/.cd whal they had. rarely j^ath(jr(»d mor(i . 
dala. rarely raised a^d !(?sled hypodu?s(»s or dr(jw intertjncujs. In-, 
slead lliey Ijlot.kcMj C()niph'l(?ly, ho^au lo ofhM' iinsiipporhjd con- ] 
cliisKMis. ur produced a siring of sI(M'(M)I^p(m1 prolM?s lhal hrd 
nowhere Accuslonied lo h.lvinj^ conccrpts (»xplain(Ml lo lh(jm in 
(hscussums. pictures, t'dins. and h^xlhooks. Ihe childrciVi w(?r(? un> 
vvilhnj^ or uiiaf)le lo plan and itiiliah? aclion wilh du^'^purposcj of * 
(hscovennx new t;oncepls lor lheniselv(^s — o^vm wlnjn jill ihe 
data necfyss.iry tor such discovery w(M'(? availal)l(> on demand, (p. 

Nev(M'theh;ss. il vvouUI he prcMnalnr*? lo concUid(j from Sucliman's 
results iliat Discovery.or (;uid(?d I)iscov(M y ar(vn<?cessarily unproduc- 
live methods. Re|M)rts Ijy laha ( HXil ). BrutHM' ( HXiIVHK>(i). i»nd olh(jrs ar(j 
more optimistic 'rhere is Iillle evidence lo supiM)rl eilhtir a-]m) or con 
lK)slur(? at th^s tune ^ 

SUMMARY, ^ ' ■ 

Shulman and Keislar ( HMiH), in summarizing ii confer(rn(ur on hjutning 
hy Discovery, staled 

Isxaminalion of l)olh the exhaustive r(?views of lh(j lihiralurcj and ^• 
delil)eralions of Ihe confen?nce h?ad lo an in(jscapahl(j conclu- 
sioti The (|Ur<vstion as staled is not amenahie lo rosejirch solutions 
l)ecause Ihe implicMl experimtinlal IfealmenI, Ihii discovnry 
method, is far too amhimyuis aifTl improcase lo ho um)d 
nuNfninKfully in an experimenlal iiivesli^alinrj. (p. 191) 



Strike (1975) sug«esled that amhiKiiili^w in lh(? lileraUircj on inductive 
reasotiinK and Discovery deriv(> from lh(j confounding of lw() basic 
processes: fornudalion of hypo! hemes and lh(j v(^rificH^i()n of hy- 
polheses. Knlated lo Ihis is VViftnH;)( s ( HWH) cont(n^|ion that failure to 
inciiid(? verification as pari of lh(! nisr^)V()ry nmihoj/vAm jtmd to rathur 
serious dislorlion^t of lh(> melhod s inlnnl. SpecificaWy. hn noind lhat 
leach inndtmrninK lransm:llonsj:an hcKin lo resemble a «amn of Twnn- 
ty Qu(KslionH rnth(>r than an ord(!rly procems of inquiry. 



hvmn thn-litorufun; on I)i8a)v<,ry and Guidcid Dtecovory. w« may 
c(.n(:lu(l(! lor \ha pr,.s(.nt that whilo som(. aiithoriti(.s hav,; boon por- 
»misiv(. m th(.ir ondorsnmont of thos(! mothods. thoro is littlo ovidonro 
that th,; mothods prcjvido (!ff<!<:tivo stratonins to improvo studonts' 
nuisorfrnK abilities, Howovor. this do.-s not justify «onorali/in8 those 
reservatumii to all inductive strategies --^jj^ 
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4 The Logical Inductive 

Strategy 



Whihi the rationales for Discovery and Guided Discovery have mept— 
the democratization of teaching-learning transactions, and Ihe enhance- 
ment of students' reasoning abilities— it is questionable whether 
the use of these methods is'appropriate with most mildly retarded 
learners. Their cognitiwj and affectiv(* characteristics require tfie type- 
of teaching-learning transactions that will give them a better than even 
chance to succeed. Studies by Goldstein. Moss, and Jordan (1965), Ross 
and. Ross (1973). RpusG (1965). and Tisdall (.1962) iitdifcate that a 
systematic and predictable problem solving approach is needed s'mae 
such an approach is more nearly consistent with the abilities &nd ex- 
periences of retarded learners. 

Systematic reasoning process models a^e not new to educationor to 
psychology. Dev\tey s concept of the scientific pi^thod of problem solv- 
ing evolved, in effect, into an orderly teaching-learning process 
designed to promote and enhance the reasoning abilities of stodents. 
Ho proposed five stages: . 



1. Experience, the first contact with new material. 

2. Problem, evolving a problem that is real to students. , 

3. Data, Information resources derived from the student's past and 
present experiences. . . 

4. HypotheBis, a suggested sdution to the problem based on data. 

5. Testing, verifying the validity of the hypothesis. 

Others (Guilfbrd. 1087; Rossman. I99l; Wallas. 1945) have presented 
psychological models for Inductive problem solving that Iridlcalo the 
stops an individual takds from first conft'ontation with a problem to its 
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Holution. Whil(? all of \hv.Hv. m(ul(?ls focus on lhf(r individual, lh(?ir sfruc- 
tun? and smjuc^ncc? p(?rmil \hv.m to hv. translaUnl to a ^Iralogy for l(;ach- 
' ins and Icrarninx. This has hv.v.n iUmv. in Iho form of the? Logical Indue 
tivcj stial(!j,{y. , ' ^ ' ' 

ATTRIBUTES 

Thuvi) are six allrihul(?s of \hv. h)«i(:al Induclivcr slral(?Ky thai diffmm- 
tiatc' it from dis(:ov(M*y'j.ypjr slral(»xi(is. 

1. 'rh(! slriil(?xy offers hrachcrrs-and slu(Umls a slruclurcui proctjdurc; 
for hrachinx-learninx transactions. O ^ 

2. While th(r strat(?xy is^structur(?d, it is not rigid. Teach(?rs and stu- 
d(?nts hav(? a numb(?r of entry points into the system and alt(?rna^ 
livers if th(! s(?l(?ct(rd (?ntry po^t prov(;s to hv. unproductive?: 

:i While? the? merthod is structunxl it is not undemocratic.'The teach(?r's 
role; is primarily that of stimulator and the? stude?nt's re)le? is that of 

, re?spemele?r. 'feacherrs pre)V4)ke? respe)nse? through the'rir questieming. 
• Stuele.^nts not e)nly think threnigh the? pre)blem and pre)vide 
re;spemse?s; the?y alse) ae:t as e?valuate)rs e)f the?ir e)wn preuiuctivity. 

4. The? strue:ture? e)f the? Le)gie:al Indueitive strat(?gy p(?rmits the t(jach(?r 
le) asse?ss /iuie:kly he)w far alemg in the? r(?aseming pre)e;e}8s each stu- 
eie?nt 4ias pre)gre?sseel. Tt^is alle)ws the te?ae;he?r te) plan interventions 

. that will make? it pe)ssihle? fe)r a student to take? the "next sle?p" in the; 
re?ase)ning pre)ce?ss. 

5. The? partie:ipaVie)n ejf the? te?ae:he?r at e?ach step in the? proceiss allows 
quij;k re!ce)gnitie)n e)f students' eirfejrs or randomnejss in re^8e)ning. 
'I'his pe?^mit8 t^e? Ie?ae:he?r to interrve?ne? to re?duce erreir repetition, 
eligre?SHie)n, anel frustratie)n. 

f). The? strue:ture? e4#ie Le)gi(ial Inductive strategy de)e?8 ne)t restrict the 
stuele?nt\s ability te) e?xplore?. The? strategy makes it possible for the 
te?ae:he?r te) participate in his e?xple)¥ation8, but teacher participation 
is ne)t re?quire?el. It is the? te?achor s )udgme?nt that determines when, 
he)w, and uneler what conditie)ns involvement with the student's 
que^st fe)r infe)rmatie)n sheudd take place?. 

The? strate?gy is ne)t baseul em the? pre?mise that there is u single correct 
path te) the? se)lutie)n e)f a pre)blem or the acquisition of n concept. Nor is 
it himn\ em the assumptiem that there is a single predetermiiied 
solutie)n. . 

Tho Uj^ical Indiic.tivt! 8trat«!j{y b appropriate for use in both formal 
and informal problem solving situations. Formal situations . incIucTc 
Ihoso whoH! traditional acad«jmic subject matter is the content of the 
lesson, Informal situations often arise during stud'ont^' free lime in or 
out of 8chiM)l Typically, tho difference between formal and informal 
situations is tho teacher^ entry point into tho proct58s, In most formal 
sHuaticms. the teacher is instrumental in confronting students with a 
problem, In informal situations, studenls often become sensitive to 



|>n)hl(.ms that arc; jnirt of tTicir own lifoi.xpoi u.nccs. In l.olh silualioiis 
. Ih(! siniclur.! of the Logical Inductive method allows the toaghcr to 
iud«.! the conditions for. and the point of entry into, interactions with 
the sludimfs. 

THEORY 

(loslall theory pi<jVid(!s a sound theoretical franuiwork for intlActiv.; 
- roasoninH and. at the same time, an order for the process as welH ypi- 

• «:al of learninx theortt;s. Oestalt Theory is complex and wof-thy of in- 
... depth study: this chapter will focus on those features of (iestalt theory 

that are relevant lo the development of an inductive teachi^iy-learninK 
ShH»tt«}^y. ' 

Learning Stages 

(;ostall theory says, in v\\vxX. (hal Inarnipf? tnllows Ihnuj stages: 'Mass, 
' Uifferontidtion, and integration. 

Mdss 

■J 

At the Mass or awaniness stase. the learner ift ccmfnmted foj- the first 
time with a ••pro})lem;-. and findsJhal it consists of an array of facts 
and (:om:epls. Some are identified immedial.dy as a function of prior 
learning and (ixperience. Others mishi he new. At this poir\l. it is not 
clear lo lh<! hiarner how all of the elemehls of the problem relate to 
each olh(!r. 

D'\\\v.tii\\i\n\.\m\ . ^ 

lo cope with the prohhim, the learner henins to sort out the elements 
of th(! Mass. and to examine how these elements are associated with 
(Mch olh.ir. At this point, the DifH'rentiaticm stanC' has been entered 
and the learn.ir first takes inventciry of the elements of the problum. 

* Fie or she identifi(!s facts and ccmcepts and ties meaning to them by 
drawing on earlier exp(;rlences. 'ITie learnc-r also makcjs inferences 
about the facts and concepts that are n(!w. Having identified the ele- 

, ments. the hjarner^liscards Ihwe that are not relevant to the problem. 
^ fh(;n reassembles'the elemr-nis according to their relationship to each 
other in much the same way that pieces of a jigsaw puzzle are fitted 
together. The pro(;(;sses of sorting. idnnlifyinjLand reassembling the 
ri:l(!vent (demcmts of the problem lead the iQarner, to a more precise un- > 
derstanding X)f the problem and. in turn, allow him or her to state 
possible solutions to the problem. 

As understanding occurs and solutwns are generated by the learner, 
he or »h(} is on the threshold of the Integration stage. Once firmly 



itWfiro of iho'meaninRs of ^ho olemopls of the j/robloin and how lh(5y fit 
ur){elh(M\ ihtj loarner is vyoll inio \hi) Integration stage. At this point the 
elements of the prohlem h^ave heconu; i^ntegrated into the indiyidual^s 
knowledge hank so thoroughly that similar problems can he solved 
quickly and with appr^rent ease. 

Illustration of the Learning Stages 

From this d(?scri|)lion of th(? hjarning stages in Citrstalt th(K)ry it might 
iH)p(NU' that this IS a siin[)l(? jiTocess. To (lisv(?l this im[)n;ssion. w<j will 
illustrate \hv. stages usm^ the (jxample of a Uuieher assigned to a new 
- school at .the start of a school y(jar. 

Many teachers, ntrw and*exp(M'i(lti(:(xl, take positions in new schook 
each year. AH are faced with the samc/array of problems insofar as set- 
tlingMn is concern(?d. There are personn(?l issu(?s, which may incLkijda 
th(? cliinat,(? of the school^ thl? charactcrristic^^Of l^e principal \\U} 
*closen(?ss" of the teaching^staff, among ortujrs. There? are pro(;^lura]f 
irssues such^is^^ie management of noninstructional duties, ordering 
and obtaining supplies and materials, and policies governing {ield 
trips. Aiid there art? problems with geography: learning to navigatcihe 
school. * ^ 

As a function of their prior expcirienccis <as studimts, student 
^ ^jliachcMS, and teachers, all teachers will have some? gcmeral (jxpecta- 
lions as th(?y (;ome to grips with the multitude? of {^ruWems they face. 
What th(?y vyill need^s time to learn the specifics of their new school 
selling so that they cyn adjust \i\ them and <;v(;ntually become an in- 
l(!graled part of the sch(K)l., i 

Taking the must eloment^^ry of the new teacher's problems, let us 
look at how, Clcrstalt. theory \)perates to help the teacher solve the 
probhnn of learn ingTfiT; geognmhy of the new school. We will join the 
te^uiher as he approaches the; imiin entrauice to the ?(chooI and enters. 

Th(? Pwhl(jj/ ' \ . • , , * 

« ' \ ■» ' . ' ■ 

Whnn; is my HMun and how is it iValod with respoci l6"imporlant 
places in \hv school? Whi;ro will I flnclHho princip^il's office, loadhers' 
Uumgi!, library, supply njom. loilols theirs and ours), cafeteria, 
auditorium, vAv.T' ' \ j» 

\ 

"Hero I am inside the school. Corridors so off l()any right, left, and 
straight uhead.Vl'hero are doors loading to roorfisJVit I don't know 
which are classrooms and which are 'other purpose' robms. On my im- 
mediate Ieft4 the school of/Ice. solho principal's office fnust be close 

by." ' \ ' 

Di/ferontiation SUigo ' , , \ 

Til ask Ihe »(?(;rotary for my room number and hpW to gel Ihom Khom 



142--r(lown Ihn cimlral corridor, sijcond corridor, lurn loft. UiM c wego. 
Ah. IhvsvH Ihi? library, and jusl hcjyond it is a fire uxlinguishnr. Hcjro's 
lh(? first corridor— oo landmark— kiM?|j «oinj{. Hci^ th(? stjcond cor- 
ridorr;-turn Irft. First r(K)m is a custodian's clos(?t. Nnxt, thnros a 
classroom. Across thn^:orridor is a watnr fountain and the jiffs' toihjt; 
♦hi? l;oys* is prohaldy farth(»r alonj{. RcKjm 142— horn it is! Then? arc 
doubln doors -iit ihi? imd of thi? corridor. Mayhi? that's th(? ontrancc? to 
the cafeteria. I'll have? to ch(?ck that out. 

'••Now that 1 know where? my room is. I ll use it as a focal |X)int to 
locate the teachers* loun^y and other |)lacfTs. For now, r(?hearsal time. 
If 1 waul to'^et the the lil)rary. 1 lurn rij^ht from-my room, ri^ht at the 
central corridor, and watch for the fircj extinxuish(?r on the? ri^ht. The 
lil)r^iry is'^the next room." 

Clearly, the teachc^r is idenlifyinx relevant cues to the? specific plac(?s 
hi? wants to find and is drawing on his past ex|)erienc(?s to int(?rpret a 
novel situation. Note that he did not include? the color or t(?xture of the 
floor or walls. -Obviously, they 'prnvid(?d no differcmtiating cues 
because the texture and color vy(?re constant in all parts of the building. 

The teacher will use the same differentialinf{ process to find his way 
to othirr places in the schonj. He will rcjhearse cu(?s alon^ the Way; and 
may Kiv(j himself verbal instructi^jns loJielp him differ(?nliat(? tl^e rouU? 
to the teachers^ lounge from the route to th(? si^pply rowm. H(?'ll make 
^^r mistake.s. U)o. Whcm he lakes a wrong lurn. hi? will ri?(?xamine his cues 
to learn how and why he made an error. And he'll reviiie his cty?s acr^ 
cordingly. With practice, the places he visitjT ^Tlost frequently »wili 
beciuni? the first ones for which cues seem Wfade into thcJ background. 
, For example, the fire i?xlinguish(?r may become so inlegraled into the 
Kenialt of the hallway that he won't bo abb? to remember whether or 
not the grafilli on the glasti cov(?r was deaned^off. 



/fifegnidon Sf(ig<? 

At tJhis stage. Ihi? fw?w information has become an integral part of thd 
new teacher's knov71edge bank. Now he can travel from place lo place 
without paying altentjion )q direction or location cues. In fact/ he can 
put himself on automatic pilot and think about pjofessional, persona^ 
or social matters while he travels around the building. In the process, 
he may still make»errors but they will be fewer and less fr^jquent. Oc- 
cii^jonjilly: he might forget a landmark. Sometimes, new ciied may be 
con4u«ed with cues that are rebjvant to other locatibns because of their 
similarity. But, i^ain, practice yyill help lo leduce errors and, in time, 
the teach«r will navigate the? school environment with cuisi?. 

In all probability, his integrated knowledge of the geography of tho 
school will be combined wjth similarly acquired knowledge of the 
Hchoor» social structure and its customs and mores. For example, the 



U'iirhcr will (iomhino ihi; fat:l \hii\)\v. can use; the library as a .ihorlcut lo 
»h(! teachers" \mn^& with thi; knowlod^f! lhat th(> lilnarian frpwns on 
this pra'cUco before 2 p.m. iim\ ho. will avoid the shortcut prior to'that 
linu!. . ' 

RBLATIONSHIP BETWEEN GE8TALT THEORY AND TKE LOGICAL 
I^4DUCTIVE STRATEGY ^ 

With ihv. m.jss. dilT(M(!ntiation. and iotej^ration s^aj^es in ;fiind. we 
ran be^iii to (:x[dore th^- relationship ^)et^ween (lestalt theory and the 
\i)gH:ii\ Inductive strategy. Clearly, the luilk (if the problem solving ac- 
livities "occur durin« the; differc/itiation sta^e. It is here that the actual 
sorting) as-sociatin^. and rc^as^^emblinfj of relevant facts and concepts 
lakes place. It is at the; diffhrentiafihn sta«e that a reasoning process 
,-<:an either Jacilitate [uoblcnU solvinj^ (ir. if it is unsystematic, make it 
moH! difficult. As notcid (Nirlier, discovefty-type strategies do not pro- 
Vide a structure th^it allows an (u>{ani/ed .Way to deal with facts and 
concepts. A Logical Inductive strategy strgc|ufes the difforentiatitin 
stage by providing a logical sequence to deal with the undifferentiated 
^array of information found in th(! mass stage of 41 problem. 

■ ) 
Reasopfing Sequence 

live re;jsoning sequence; provided in the Logical Inductive strategy 
«:onsisls of five; H\r\)H: labeling, dehiiling. inferring, predicting-verify-, 
ing. and gcuierali/ing. The example used earlihr. which doalt with 
travel in Manhattan, will illustrate the activity at each step. * 

; . ■ 

f>(ifie/ing 

In this step, (he eUiments of the problem 'are identified; When wc 
start(ul to solve the travel [iroblem. we first identified whero wo were 
in relation to where we ne<wled to Int. Then we went on to name the 
ways we could g(;t to our destination. We identified bu8e.s. .subways, 
lax is. an<l walking as possible means «f transportation. 

■ ■ r '' ' * 

Dv.^a'llm)^ 

In this step.' the identified (labeled) eUunonls of tho problom are 
described to better distinguish them /rom each other. Sometimes siiii- 
p.le details are re(|uir«xi. for example, the tall man, |n"our example, 
more complex and functionardetails are necessary. Buses travel", 
seheduled fixed routes with periodic stops. They are surface vehicles 
aff<N;ti!d by traffic cyndilions and. controls. The cost of bus travel is 
low. Subways travel bel(rw;j[j[ron,n(i. While they travel scheduled fixed 
routes, subways are only t;iiri'imally affected by traffic and traffic coii- 
,^ trols. The cost is the same as riding a bus. Taxis are su^lfitie vehicles. , 
They ure no) confined to scheduled or fixed routes, blit are subject to ' 



traffic and Irattic controls. Travel by taxi is far more costly than travel 
AiyMa <>i; siihway. W.^lyinM. a str(!cLsiirliic(« a^oh. costs nothinx. It is 
^■^'^sw^iTh sU)\inn- than yrhiuilar trav/if aiul H'^^mvv.a urcator clforl b'v the 
• • X^H'viiliial. -;^y^ - / 4 . * ' 

/ii/(>rrini{ 

. ■/ . . 

At , this stop. w(" aro ready to propose passible .solutions lo (nir 
* « problism, As we revi(;vv the data collected durinx the lahelin« 'and 
d(!lailin« steps, we Can luij^in -to .slructiire. iiifoi niation and' choose 
feasible option.'*. Civen the; information about biisji.s. we can see that, 
on the assert side, thcr (Mitire class can ^idcr at minimal cost; on the 
' ■ : liabibty side;, travel time is notjmly hmgthy but sul)ject to nnprwlicta^ 
^ file (klays if traffic: bcrconicrs heavy, Subwajjjs are noisy, often crow(h;d. 
..and not, too scemc. yowover. they cdver ground more rapidly lhan 
luises and. at the same cost. I'axis. whilft surfiU;e vehicl(;s. can chafTfte 
dwectMui to avoid traffic jam.s". They arc; fastr«- than Inises and may be 
*as ra()id as suliways. and thcjy take.travelcMs directly to their destihn- 
lion. \ Iow/;ver, they arc limited in passenger capawi^Miml are nlore^-x- 
^ pimsivcr. Walking is cost-free; and permits us to taki^oxpeditious 
. routes. Siifce we n(;ed to travel a long distance, the trip vv^l be ex- 
c(!(!dihHly time; consuming and will bring us [u our destinatioh well 
' after thio appointed Jime. Furthermore, such a great distance may be 
bcryond the physical capabilihy of .som'eof our clussmat^!». Our rea'son- 
ing rndicatcrs that taxis and walking are not ius good Options us are the 
-bus <n- subway. So our irifer(mc»;s>TlJ{ardiinijj .solutitm have boon 
nsluced frotn four to two. 'the bus or subw<(yrVVo arc; now faced with 
lh<: p<'<^cl IM ^rh-ct the bet t(!r option., 1 




■ .. . . ■■ 

This !i'tep4bvix^Ves making a cfunmitment to one solution -aijd then 
/;variiatjng't4i(.s effectiveness of the choice. In terms of classroom ac- 
• tions. v»e wimt the students to ccmsistently weigh the consequences of 
their, d(.;i;lsi(ms.* Thus, predicting and. verifying are^^ught as linked 
^' bohaviors with each prodictiyn ^proyokirtH qucrstions about how thi) 
results cmi b^- (-vtduated. In the case'of our travel phiblem. wtf^rdcall 
. frc.m the detailing step that both the. bus" and subway trayel sohodulod 
fiX«Hl routes. To 8<MtIe Jli5.;:j[»»u..o. ,w(> call the Mefropolitan 
Transit Authority to learn wjiether iKith farms of transport gy. to' our 
((estination andvio get the wcheduUid limes uf dnpurture and arrival for 
the Irtis and subw^Si^c^^ IwlK go Whore we need lo go, we calculalo 
the elaprted liTmTirfid wo aro ablovlo ipako a prohability 8lat(!m6nt and 
prtxl^thnt the siibway is lh(! holler choice, bf the coursoof the trip, 
wo (inn verify |h(; wisdom of our ch^iico by.comparing the schodulod 
and .acUial elapsed* travel tinles. ■ . 
„^ . Havirig r(i4js«ii(i(k||M) w}lu1l()n lo our proiOytjj^apd having aclud on i| 
atulvorifhid tho.rosuHs iijf utif docfsion. wo upfrtady f6r thy, final stop. 



(ivtwruii/.luy^ , • . 

liMhis st(?p. all of lh<' mlornmlioii and cxpcrurnccH ar(? conihincjcl in 
nvdv.v U) iddiilily llu? rule or |M iii(:i|)l(? thai umicrliijs llu? solution to thi« 
K(MUM'al {y\)v ol prol)l(Mn Applying this st(jp to our travcd prohl(Mn.%f) 
were ahh' to us(' oiir (vxpciiciuuis in Manhattan to facilitato solving a 
similar lyp<? ol prolilcni in San iM'ancisco. 

As w(? sh<ill Hrv Iroin ihc'rcscairh on the* Lo^uuil Induclivc? strat(J«y, 
H^MHMah/inK is tin* niosl ahstract Jind. thcrclorc. tlur most diinclilt stop 
^ ^ m lln» pro<:(!ss More olton llum not. s(»vor<d prohlcjins within thcjsannj 
prol)l(?m type will havr lo hv t^xpcrioncod hv.Um) a KCMioralization 
r?mor«cs For ('xa^iiiplc. a ^rnup ol mildly handicapped stud(Mits miKht 
iiav(? lo plan .ind lake Iwo or throe trips In difforont d(!Stination*f— 
vvh(M'(! su()way and hus ari' tr<iv(d options— Ixjforc! the: KOncrralization 
omcMKos diat sul)vvays an? ^ciKMally \hv. qnickcM* way to travcd, 

ProccMlurallj^^ lal)(din}4 and d(!tailiiiK iwr. data (:oll(M:tin« stcrps, Vho 
succcodin^ stc|Ts dal<i.^)ro(:(issinx stcrps. Clcjarlj:, tlx? (?ff(M:tiV(jnoss 
ol dio d.ita procdssin^ slops is ^v^^My aftoctcMl hy the? laMKuago <uul pv.v- 
coplnal .il)ililios ol Iho stiidiMits. rh(ry must have? th(j hmKna>{(j availahh? 
lo naiuo and dos(;ril)o thr ohMnonty^.of \\w. prohhnn. Thcjy also iK^od to 
iindci>t«ind liow iho ohmionts aiicUHKMr (hjsoriptors r(jlat(? to (uich 
_ olh(!i\ and, how ihoy aro roNrvant to th(- prohhrm. With yoimx(?r stn- 
donls. ii is i)rol),il)lo that toachors will hav(J to coiiccrntratc! on huilding a 
lanj^iiaKo i'os|)oMso |)(r.r(Uitial and a [xrnxrption of how things rcjlato kf 
oach olhor m dincr(^iit*siluations.'AH-or this must occur holonj ahslracl 
roasoninj^. typical of intorriiix prodictinx-v(M*ifyinK, can h(j at- 
tf^mpt(Ml. 

To liolp sludontfi make the transition Ironi data (:oll<x:tin« to dnta pro- 
- cossmx. I'h' toachor noods to hol|) thom d<?v<do|) r<?vi<?winf{ hcjhaviors 
that \\\vy (;<ni ujio to constantly n?vipw lahols and d(?tails as th(jy 
ho«Mi to form inforoncos. In this way. Iho data colhjctod (jarly in 
prohlorfi solving boconu* an information |)ool to h(r us<jd in [ho mow. 
ad v''<inf(^d, reason i^ng sl(!|)s. 

Ij follows, tluac that early and^contininnK lan«uaK() d(?v(?lopm(jnt and 
productive rcMsoning ahilit\es nvv. int(M'd(jp(md(5n1. Since Jhis is th(?. 
cas(\ loac:hors m^rd to have Ir nrasonahly accurate? assirssjiK^aUiiiNich 
sludtjut's vocaholary and comprehension in ordtir to plaiipm^^ 
solving j|iclivili(;s at appropriate? hjvols. If-studi^tits l)(>com(/mfrod in u 
prohNun that is loocomphjx, projij'reHs l)0{!f)mes lahorions. and (umfu- 
sion and frustration can r(?sull. Tliis is no! to say thai ov !ry student 
needs in know, (rvery .word or. aHSocialion before? a probmni solving 
^situa^ion is pos(?d. If sUi(l(?nts have a reos()nahly adequate languugo 
hase. lh(?y may hi? able? to pick up tin? hdH?ls and.dotaih ihey la(;k along 
^ th(? problem solving route, 

Sihc(? the final step in th(? li'ogical Indi^utive strategy, gif?nf?ralizalion, 
is pivotal to suc(:(?ssful problem solving it is important tu examini? its 
rol(? in th(^ r(?as(ming proc(?sH. Indu(:tive reasoning has two goal»: im- 
nnuliat(? and long range?. The immediato gofcl, solving tho probli^tn at 
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ftnn. .. ,« wh;,l has .lis.a.ss.Ml s., Uu /lh. Innn nm^.; H„al. ovolviuK 
'-ul." or pnnciph. as an oiil,:,„n<; „r .•xpcM-i.mcrs will, s,rv(;ral ivkiU-S 
. prol.l.m.s is nu.r.. ■lilli.a.ll I., alta.n. This .s parl,i:ularly Iruo wh.m tho 
nulivulual imisl cvnlv," ll„. nil,. !.r prn.cipl,, ind,.p,tn,l,M,ily. 

i'« ll'<.' uHirs.: „r„ur s,:h„„lH,f. and li|„ ,;xp,;n,.n<;,.s. w,. hav.r all l„Vn 
lauMhl s..m,. rulrs .l„r.:lly. S..ind,n,w« may .Tol nml,;rslan,f rh,. 
why s an.l wh.Mvl.M r s ..I a rul.. "i ' l„.l„n. ,.x,:...pl afl.-r - V)' 
vvv an. n.-v.MMh,.t,.ss al.l.. I„ apply il .:ri<T.I,v..|y. Im,w „f us ,:„ul,i al - 
nnr pivs.^.t h.v.-ls „| lun.:li„ninK. how.rv.M". if w.. ha.l I., h,^ lau«hl 
•Invdly rv.u-y n,l.. ,„ princpj,, thai -w,. a,.| „„. Wo hav,; l,;an.,.(l a 
s./al.l,. fcp,M l.,„r <.„r ,.WM. Son,,, we can vcrl.ali/.,; an.l s..m,- we 
Viinnol. hill n.. mailer We can apply ihcn as n.r.l.Ml.' ' ' 
S.milarly. mildly handuappcd sU„l..nls ,.,n hr lau«hl rul,>s and 
• prmcil.h.s. I Invvcvcr. m, A.-achor pan.,1 ,:,„dd ...ycr Ix.^iu I., aniici: 
P.'l<" .'II <'l llu" rules and pru,cipl,;s lhal a sIu.I(m,I mi«hl ne,.l a week a 
ycN.r. nr K) years h.-nee Nor is .1 p„ssil,le h loach all of Ihe m-edod 
niies and pnm:.,,le,s m such a way lhal ihe slud.Md can (a) slt.re uM ihe 
'"'ormalmn n. his „r h,;r km.wh.lK,. bank, ami (I,) ,lraw 
npon ,1 sel,-ct,vely. according In Ihe .L.nan.ls u[ a parlicular pn.hl.Mn 
•lisr us, nnldly hamUcappe.l sh.denls m,..l l„ hun-n.how I., n.ison' 
Ihn.UKh uumediale prohlems l„ inc.vase ?h,! pn.halnlily lhal Ihey will 
•'1 inne. Misc,M-u ihid I.Nn-n lum:l„mal ruhrs and prim:iples lhal ihey can 
"xlependenlly. Thi^ mv,m, lhal Ihey will n,..| c„nli„u,u,s pn.r- 
Ucv. wilh real prohhuns and wilh ahslraci ihinkin^. 

I" 'mporlanl sens,^ ihe- ^em-rali/ali.ui sl,.p repnrs.mls Ihe ulli- 
"« ..l.slra.:tn,^ss. C.mpar.Mj l„ |h,. pr,..,:edtnK sk-ps, all of which 
Hr<; HK.l,.^ m the pr„l,|,..m al hand, «,.nerali«.lions are monr ohseure 
hey can .miy emerKe completely and assume fimcli.mal properties if 
IHc student is able to c.mpirhend associations am(.n« .scrveral wmilar 
P'ohl.Mus and construct a r.tlevani nd,^ or piincij^t^;. The amhiKuilv 
<•'"" ':<'<"pl«.'Xily .n,r hi^hliKhl,.,l if. upon reaching th.'/Heneralization 
sl«!p. the student app.-ars vaKucM.r confusnd. Qmrstioti/which need to 
a.sked l,y Ihe leach.^r at this point Inchid.r: Dons lli(/slud..nl und.T- 
sland Ih,; problem? Doc-s heorsh,! understand Ihcrpro^lum hnl not Ihe 
'•«l<: or principl..? Is the ruh- or.principl,^ enuMxin^ too ,.„rly in the «lu- 
< (ml s (.xperumce to l„. recoKni/.ed? |.s it »„ al.straci lh«t il is beyond 
Ibe huirner s (..xnitive .:apabilili,.s? Or, is il poHsibh- that th,- stu- 
(i<;nl discerns the rule or principl,; hut lacks lh,r v..Tbal ski|r« to stale it 
"coherent lyi-^OhtaminK answers to ihes.r (|uoslions r.-qnirc-s that 
KNichers consl.M.tly asscrss and njassciss how Ihey arc; slrudurinK and 
askinH questions. Patiently rewofdinK (pnistions and incorporatini? 
nies lhal help students or«ani/(! their thinkinx *;an make; th(. \liff,<r- 
<;n(:e. 1(h). Ihe l,!a(:h(,r s careful .s..|,;,;li(,n of problems an^l ccmsistent 
""Pb'menfation of the reasoninK procoss will no a lon« way toward 
redUciitK ambiguity. An espneially important residt of lh(< rcwu/ruh on 
the b.Kical Inductive stnil(!Ky showed lhal students adopl theJtrateuv 
m a problem ».)lvlnK kxd in tho conrsn of InarninH'how to us.i it 
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RESEARCH BASES FOR THE LOGICAL INDUCTIVE STRATEGY 

Thr iissuinphnns thai |)t'r)l)l(Mn solving is huMarchical and dc^volop- 
nuMilal lorin abound. ilioii for \hv Logical Induclivc slraUr^y. Wluiii W(» 
say ll)at llic |)rohl(Mn solviiij^ [noct^ss Is ln(M archicaj wc nusui tliat it in 
syslcinalii. and llial i! [jro^rcsscs from siiiiph? lo iiicnsisiii^ly comph^x 
sirps KurlliiM we make \Uv assiitnplioii dial inforinalioii ^aiii(?d al 
ViuM sicp IS mM.c'ssary in order lo inoV(i lo \\\v ncxi lufth(M sU?p in 
proliirm solv'jn^ i)ro(:i'ss Wr also proi)oso lhal llic prohlcin solving 
process IS drvido|)iiirnlal; tlial |)ro(;(iss is rrlalcMMo Ihc pliysical 
and menial growth ol an nuhvnlual rhus'. vvi;. assiinu: lhal Ihcnnalurily 
ol an individual plays a |)arMn his or hci^ acluc^vcinonl ot (NicIi sUrp in- 
volved in |)rol)hMH' solving. 

Children H Analysis of Social Situations (CASS) 

To lesi llii' assuini)lions llial i)rol)l(Mn solving is holli liiorarcliical and 
dev(?loi)nienlal. Cri'enljerg and Sinitli (1^74) used llio ChildrcMi's 
An.ilysVs ot Social Siljialions ((iASS) d(»visrd hy ijihrcr. (irccMilnrrg. 
and Midnn>k ( \\)7Z). The CASS was adai)l(Ml troin Ihc losi of Social In- 
herence (I'iJlNinoiyii)!!. (h'juiig. Leiiind. and Keacli. 1970). a lost (h?sign(Ml 
lo ineasnr<' social coin|)elen(:y and ad jnsl!n(?nl skills of r(jlard(?d adults. 

rile (iASS mcludi'd If) i)iclur(!S of individuals and common ohjcuits 
arranged m .1 variely of social |)rohlem siluaiions. Mildly retard(Ml 
^ children, agi's t) lo 12 ye.irs. were asked lo r(»spond lo llu? same? s(?yi(\s 
of queshons al>oul each piclm*e. Vhv. (pH?slio.ns were? d(?sign(Ml lo (jlicil 
Ihe child s vi'rsion of vvlial was lia|)p(Miing in llu? |riclur(\ a slnl(Mn(?nl 
al)oul what might liave h^d to lh(r situation, and a prtMliction of how Ihe 
silualion miglitM)e r(»solved. The cliildren's r^jspoilse^s dcMnonslratod 
' Iheir abiliti(\s to hihcl\hinil, infer, fntfklicU and. to a hisser extent, 
geoeroli/e information ahout (^acli of llie piclur(M) social prohhnn 
situations. 

CntiMiherg and Smith s r(\sults confirmed th(; assumption thifl th()r(» 
IS a Hierarchy of st(?i)s m tlur {.ogical Iiuluctiv(? stratcrgy for prohhnn 
solving, rhey h)und that mildly i'etard(?d children iummUmI to l|c ahhr to 
attach correct lahids lo things and people? h(*for(r tlury could provide? Ve- 
h*vanl d(*tails ahout what the^y had tatieled. For (^xaiuple, a i:hil(l 
ne4»d(Ml to he able to id(Mitify an object as a ball b(»forcr th(i rolovunt 
({(Mails 'round. gr(MMi. bij^.\* could \n) (♦li(;it(Hl. Siniilarly, bcjfon! fhfr 
^children W(rre abhr to mak(r inf^rnMu:(is about tlu? probhnn Hijuation. 
they n(!(!d(Hl tlur information gain(Hl at \hv. (uirlier steps of labelling and 
(l^rtailing. 'I*h(* ability to predict was bas(M^on succc^sh at \\u) loW(!rst(;p» 
in the U)gi(:al hiductive strategy and th(? afnlity to g(m(>rnli/n rolicKl fm 
(:ompet(Mt(:e at all of \\u) [)r(H:(?ding st(r|)s. 

This iiroHi'csHion of intcrrdeix^ndcmt actions \h not unlik(i th; uKlbm, 
You hav(^ to'^crawl bi?for(r you can. walk, and walk before?' yoij cnn 
run." ft s(MMns that a siirjilar principl(ni|)pll(JS: SuccaSH at nituplv iu> 
lions funm a founddlidli for utUuuptmn itwnmHinnty mow c'omp/ox 



.(M.liofis. II' this is so, lh<! il(!V(!l()|)ni()nliil naturo ol' jmlljic-m solviiix 
should also l)(i supported. / 

To d<!l(iriiim(i,wh(.'lh(;c or no! piohloin solving is dcjvolxfMrii.'iilal. the 
r<!S<!an:lnM-s cxamiiUMl how Hk; chihh^.'u's a^os r(!lal(!d to Ihoir poi lor- 
iMMu.v. at VM.h prohlcm solving slop. Th(!y fouiuj thai (i aiui ? yoar olds 
W(;r(' ahl(! to piovidc; laluds and (hitiids lor thr; pi(:tur(!d situations l)ul 
wcri! uuahli; In respond at th(! siMMUM'duiMly iiiore ccunplex stcip.s. In 
<:()ntrast, the 11 and 12 year olds w(!n! aide; to lalxrl. dcitail. infer, and 
pi-ediet about the pictured situatioii.s. Hovv(!V(!r. (uily a sjnall nund)er of 
^ the old((st students u^ the study W(!re ahh; to mak(! K«;»«;i'iilizati(u»s. 
Thus, support was found lor Ihe iissumptKui thot prohhnn solving is a 
dev(dopnieiilal process. 

/^s they had an.ily/.ed the relationship hetwecni aj>eand performance 
usinj; the l,oMM:al Inductive stratc^My. ( lircuihcM-M and Smith also (!x- 
.iniiiKMl Ihe relationship IxitwecMi measur(;(l intcdlincMiec; and prohhifn 
S(dvinM perforini^ice. Numerous sludies haVc; rcipcu'tci^l a sixnificant r»;- 
iation.^up l)elw(!en IQ and reading, Pcirhaps for lack of more eomphfti? " 
iiilormatioii thcn e has been a tiiiuhmcy to xcmcM'alize this nilationtjhip 
across all types of sehocd performance'. The rescMirehcirs found only a 
small relationship belweeii m(;asur(;d iiitellixcMice and mildly r(;tanh?d 
h;arners perhirmam.e usinx the; Logical Inductivcr strat(;xy, 'I'lui.'l, the 
fact that ig and social probl(;m solving arc; l(;ss w(dl r(;lated than an- 
( hronoloxical a^e and social probhiin solvinx suM^cists that swe(;pihx 
KeiuMalizatioits alMuit the IQ as a pirdictorOf all types of school |M!rfor- 
iiiance may be iinwurratitcid. . 

Ill tb(! cotirse of tesliux. the r(!searchers noted a chanxc; in the test 
lieliavim- of Ihe children. As thcry bcicame more; aware of the; qu(;stioii- 
inK sequence, Ihe children b(;xan to anticipate qu(;stions and to xivc; 
more complete .inswers. ThcMr pcnformancc; improvcjd. The; c-x- 
aniiner s role dnninisli(!d as the; children's role (ixpaiwled durinx the 
l«!stsiluati(ui. It appeared that some; mildly retarded learners were able 
, to det(!ct the boKical Induclive strategy and to use it iiulepinulcmtly of 
Ihe examineris.Kuidance. Jhus.'-Creenberx and Smith considored the 
possrbility that the; te.itinx situataon provid(;d a quasi training ox^ ' 
p(!ri<!nce for the children. TlKjy iiicorporat(;d this notion into their rovi- " 
sion of the CASS " 

• I ■ 
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Test of the Hierarchy of Inductive Knowledge (THINK). 

Smnh and CreenberK (197U) evaluated the information Kaim-d (luring 
the administration of the CASS and nivised the U;st accordingly. While 
they continued to u.se pictured social probhnn sihantions and an inter- 
view procedur(;."th(;y made sevcMal revisions in the substnnce of the 

t(!St, 

■ I. rh(! content of the; pictures was ic-viBed to^resent three pictures of 
, • similar problem situations from, which ii single rule or principle 
(genei^ali/.iition) cciuld be genorated. This allowed the children to 



hav(» \hvv.v. vx\)v.Y\vm:v.s witfi Himilar silualums hvA'tm) Ihiiy wcirn 
i\skv.i\ U) ^v\w.vi\\\7,v an af)slra(:l nilo lhal a|)pli(ul U) iho silualions. 
'Hiis hist revision was nnporlaiil hcicausd it allowed childron logain 
(»X[)(MUMU:o from nipdaUMl alUiinpIs to solves rcjIaUjd lypcjs of, 
Urohlonis [)(''foro Ihry ^(Miorali/odJVoin \hv.\v (»x|)(?ri(?n(:(js. 

2. A srt (dV('s()l,uli()ii piclUH's was i)if)vid(?d showm« Iho obvious solu- 
lions lo ^Mch of Ihr [MClurrd social' prohlcMU silualions. This ship 
allow(Hl llio children to v(»rdy accuracy of IHcmt pr(?(hclioii aboul 
how lo solvit (Mi h silu<ition. a lhal had \nm\ lacking in lhi» 
harluM' U'sl. This I'c vision rrsullod in \hc. iiu:orporaiion of a "prcMlic- 
hoii vi'rdicahoir slc|) into lh(* li)«ical Induclivc* slral(!>{y as Ihc slop 
pr('(:(Miinx K(Mior»diz<i!ion 

:i The nih^rviow [)roccdari' was inodificid ami (ix|)and(jd lo provider 
heller diffcrenli.ihon of iho (:hddr(Mrs rcNisonin^ abililins. 
Si)ccdu:ally, offorls were m.id(? lo dislin«uish (mMwcmmi individuals 
who wiM'e h<ivmx tlifficidly wilh \\\v. pro[)l(»m solving proc(jss and 
lhos(» who wore h.ivinx difficully wilh \\\v. conUmI of ihc piolurod 
fiiUiahous. • ' . 

Kacli ol \hv n»vis!ons furlhor slruclm'cid \hv hisl sl^ualion. Thus, 
vvh(»n clnldren ri'sponclod' to the siruciurcid inlcirviow. Ihcur porfor- 
4nan(:e proyuhed au os!imali» of lh(Mr manilcsl reasoning ability undcjr 
the xuidanci' (d th(? cxainuuMV This ty|)(» of pcTforHjancc is similar U) 
that expected of studcMits in classroom sellings whore most of jhe 
problem solving is directed by the l<iach(M\ 

The researchers were i'(|ualFy conc(M'n(»d vVith ass(?ssinK ^he ability 
of retarded le.iriiers to use th<? I^)«ical Inductive slra^(?gy indepun- 
denlly You. may recall that while! using lh<» CASS. (;re<?nf)(?r« and. 
Smith h)iind ihut some of \hv iihihU'en s(»e^n(Ml to atoply the strategy 
with decreastid guidance [)y the examiner. Thtjy dcH'ised situations 
snndar to those iy th(^ struelured portion of the le^Klo allow thV: 
childr(Mi opportunities lo work through [)rof)lems of\ thi^ir own. A 
child s demonstrated af)ility to cope with (?achfitop in the Logical In^ 
diiclive strat(!gy was intorprebMl as an index of s(df initiated indepen- 
<lenl reasoning ability 

I'hese chaug(*s and additions f)(?come a n(?w test, the Test of the 
IlKirar'chy of INduc!iv(i Knowl(?dgt? (THINK), so named to draw atten- 
tion to jts major focus: Ifu? assessment of, an ordered soquence of 
prof)lem solving ste[)s f t;i;eonf)erg. 1977: (;r(Minf)erg and Smith, 1978: 
Smith and Crcienberg, 197H). The'purjH)se of the research W^is lo gain 
information a[)out th(i following (pnislions in a morcj'figorouJ^ manner 
than thai found in earlier studies^ . ' 

1. Are \\\v. ste[)s in the Logical huluctive strat(>gy hierarchical? Is (;om>- 
^ petence at the first st(»p a prerequisite for succ(?ss at the next stop. 

and does this pattern repimt itself at itach sucmKling stop? 

2. Are the ste[)S in the Ix)gi(:al (ndiictive strategy diwdopmental? Does 
the chronological age of mildly retardcnl learners have a Hearing on 
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Ihnr [Miilorm.mcr al each ship in [hv. stratcj-y? DcM.ldcir t.hildirn 
U'lul I.) p.;i l(.i in l.cttcr ,,l (ia.;li stc|K' Am old.-r children mun! ah|i> to 
si.lvc pi(ihl(«iiis indcpijiidcntly than yoim^rr (;hil(h-(!n? 

Mddly rclar(U-.l l.Mi Mcrs h.-lvvccn Ihc n^v.s of n and 14 years wi'rc fhe 
suhjccls 111 ihis sliidy 

Th," results of llie research iism« the THINK closely parall(«l those 
h.und in the earlier study with the CASS A^ain. the step,s in the; h.Klcal 
Inductive strategy were found to Ixi hierarchical. Thellata showcid lhal 
tlu" strat.-«y repr.'sents an increasingly c(Hnpl,;V set of reasoninK 
"(•••••alions. II was also found that succciss at (-ach st(!p was a pr(«ro- 
qnisile tor attempting to rcMson at the next hi«hef st(!|>. This iidoi'ma- 
linn IS important sim.e ,m additional action was mcnfporated and 
tested. l.rediction-venfi,.ation, Th,. steps coniprisiiiK the "l^.^ical Indnc- 
live strale>>y an; as (ollows: 



GENERALIZE 



, : I PREDICT - VERIFY 

, 1 INFER 

1 DETAlt . 



LAP£L 



To U'arn whethiir or not students' piirformance iisin« the l.oKical in- 
ductive strategy was developmc.ntal. the r(\s(;archers assesstsd the rela- 
tionship hetwec-n a«e and piMforniance. Thi'ir results Kenerally 
justified a (.(uiclusion that thiMe is ,y (lev('lopnu;n(al"pallern In mildly 
relarded .learners perhirrnancc! nsinx the strategy. 

All of the chiJ(1r(«n were successful at the laheling and delailmn 
steps, a resuil that was corisistiMil with earlier work using the CASS. (II 
should III! rememhered that the yiiuiiHost children in the 'nilNK study 
were :{ yctars older than those who participated in the CASS research.) 
In succeeding steps, however, age hc.gan io ()lay an important role. 

Aliout halfway through the lest, children were asked to give a slate- ' 
nient of the prolilem. ( he responses of the 9 and U) year olds were nfti 
only less productive but Ihey re(|iiirL'(l greater effort than the 
. resiK.nses made liy children whn werei/ll years or older. The oldor 
chddren were also better ahle to rtssodrtf*! the relevant parts of oadi 
prolilem. ami, their respoiwes wer^! more spontaneous. All of th« 
children were able to mttke some irtfenmees about possible ways to 
Holve the prolilem and to offer a ludgmenf'^bmit the appropriatoness 
of the solution hir the problem. The H anil 10 year olds often gave only, 
one or two inferences an(( produced fewV correct inferences. The 11 
and 12 year olds tended to give u greater number of inferences. Moro 
often than luil, Ihey gave Iwith eorrect und inciirrnct infenjnw-s and 
showed an awafeness of the corr^ictness of one solution undiho flaws 
in the othi«-s. Children in llie oldest groifj)..Hge8 13 and 14. gtivt? ftjwer 

41 -f' 



mIcnniceH \n\\ mosf licciiioiilly slalc^cl Ihc? corrict inhM'oiKu?. I( was 
i.Uwv lliat hhMr iil)ilily tu make corned inl(?niii(:(\s lh(?ir staling 

!n<.nn(H;l inlrriMiccs: Ww.sv cliildriMi w(?n' mor^' siirci of th(Miisolv(?s. 

Al the prrdiclioii sirp. all ol children . vvciiM? id}U^ lo slaU; mv. 
' hrs\" solulioii lo \Uv pr()l)l(Mn Al lh(? prculiclin^^ vcriryin^ sl(?p. Ih(?y 
were a[)l(' lo use Ihc problem resolution [)i(;luros 10 coiiririn or n^jcjcl 
iheu' sniuhon 

Chronolo^K.cd a^c also was a si^^nilicanl laclor a^ Iho mnsi al)slra(;t' 
level ol lh(» l,n^^i(.al liulnclive slralti^^y, lh(^ ^en(»rali/alion sU^), hewor 
younger childi en were lo comprc^lnMid Iho lask Ihciy weru askcul lo 
perform aUlhis slop Hy (onlrasl. allhon^^h Ihe oldcM' chihlrcni undcrr- 
slood whal was reipnred of iheiy/few wv.rv lo slate? an appropri- 
,ale K(?neraji/alion Irom Ihe sels of piclurcjd social- problem silualions. 
\^ To snmmari/e. Snnlh and ( ;n;(!nl)(?r^ found lhal [hv. young(?r sin- 
(fenis were ahle lo ^it)el and dirlad Ww parls of a prol)l(Mn silualion. 
Il\)vvt»ver. Ihey had difficulty s(?paralm^ r(?l(»vanl latxds and d(?lails 
froin Ihost? lhal were u'rc^lcvant. Tins sccihchI lo liniil lhcMr al)ilily lo 
ma^e inferences ahoul solving lh(? prohlcMn. ChildrcMi in lh(? middle? 
ii^v. f^roup were at)le lo lalxd. detail ahd make? intercMiccs. 'rh(?ir in- 
lcren\.(?s. however, showed a limihMl s(?t of choiccjs for solving t|(! 
prohl(\in. and they had diffic||ty viM'ifying prcMlictions about the? n\(?rit 
of Ihe s^nbilion they had selechMl. The? old(?sl childr(m in the; sUidv W(jr(! 
aide lo use all of Ihe.steps up lo th(? m?n(irali/alion ship (?ff(?ctiv(?ly. Th(? 
alislract nature of gen(M*ali/ing. reiqiiiring th<? studcMit to int(?grat(? (?x- 
p(M iences\with three sundar but diffor<?nt|prot)l<Mns into a rultjor prin- 
ciple imditlymg iheir solldion. was too difficult f<ir th<? \:\ and 14 year 
olds II a|)ijfVir(ul thai |)ractic(? in d<?v(?lopihg'thiH skill had not h(M!n a 
part of lhji|(;fjdilr(Mrs educational oxperi(mc<?s. 

On the portion of \hv. \vh\ whvvv. chil|dren w<?r(? givem op* 
porlunities lo \m' the Logical Indiictivcj strategy Jnd<»p<md(?ntly of th(?' 
'examiner, il was not um^xpc^chMl to find that Ihcjy pi?rfo'rm(!d l<?sS'W(!ll 
lhi|n lhi»y had done wmW.v the guidance? of th(? (?xamm<?r. Similarly, it 
was iiot unex[)ected that \hv childn?n'who had d(?inonbtrat(!(l an ability 

anticn)ate ([uestions \u th(? struclur(?tl int<?rv!(?w and who wcjrc? able 
lo mak(» som(» attempt at forming g(?n(?riili*/ations w(?r(! more? compc?- 
I(?nt in the indcp(?ful(?nt probh?m^sol ving ^asks, [nt(?n?stingly, most of 
lh(?(;hddr(?n's r(?sp^nis(?s wc?rc more? s()phisticat(?d on this portion of the? 
Ic?st than tbey ha(f hi^v.u undc?r th(? gtiidancc? of the? (?xttinin(!r, 'Khis sug- 
g(?sls that tb(»re was ^()me carryov(?r from \\u\ structurcKl testing situa- 
tion lo the ind(?[)(?rulnnl probl(?m solving situation. 

^All of*th(? childr(»u l^(?r(? abl(» to lal)(?l and (l(?tail the? (dijmonts of th(? 
situations tln^ wer(» pt^Vsc?id(?d, In sonu? cascis, howcivnr, cintiroCatj^gi)- 
ri(?s of r(?spons(?s w(?r(?^^omitt(!d. For nxamplo. in the strnctur(?d inti?r- 
vi(?ws (pHJstions w(?re a*i^ked al)OUt the? Dinotions shown by the? [)m)pl(! 
in th(! p(ctnr(:?s. When filp:tionihg indnperjdfm'tly, it sc!c?mod that tho 
(:hildr(?n ignor(?d these *hu)r(? subtle? (:u(?s tp Ihe SDcial situations that 
were ch^piclcKl in Ihe pii:turns. At the inferring. |)rediotiug, and 



K«'ti(!iali/ing steps the children's losponstis wv.vq nun c;' Viii iahlc jiml 
iiiisyHlcmalK: lliaii they hiid l.c('n diirilif. th,; 8li u(:lur(;(l portion of th<! 
test. I hc (;hildr(!ii produced |ew(!r solutions to the; prohlcnns, and the 
solutions t(!ud(!d to he more concr(!,te, rh(!re was also h^ss s(df direc- 
tum a! the predicliu^-verilyiuM st(!p. Most ol the childrcjii tri(;d to con- 
struct i) contiMuoiisstory Ironi th(! r(!soiutioii cards rath(..;r than to scdecl 
Ihc hesl prol.ahle solutjou, Th(! (:hihlr(!n who ha<l learned how to.us«J 
the prohleni resolutuui pictur(!s during the structurcMl part of lh«! lost 
wercr chrarly discCrnil.le l.y the way th(!y sorted th.r pictur(;s to make 
lh<!irsel(!clion. and l.y fh(r Wiiy th(.y d(!scril.ed how the; prohlcMU could 
ho resolved. These children vv(rr(! ijiso the only on(!s who wcMoablo to 
«en(Mali/.c a ruin «overnin« the solution ol the, prohiom. 

Couiparui}. the perl'ornianccr ol the children on th(r two parts of the 
THINK aMowed the researchcM's to spcrculatc! that the indopench^nt 
^prohl.MU solviuf. ahility of mentally rf?tarded l(;arn(;rs may he l(!ss w(!ll 
il(!V(!lop(>d than is their ahility to perform und(;r ihv' (lir«M:lion of 
.y<'>li<^r P<'rson. Su<;h is the; case; in vie^ of the lindinHs that the 
cYdren produced fewcu- r(;sp(>nses and more; limitcui r(;spons(!s wh<;n 
fh^ wore workmg indcrpcMulently of the; (!xamin(;r's guidance. 

As they h.id done in their (!arli(M- study of prohhuii solving, V.nnm- 
lierA aii'l Smith (197H) a^ain relat(;d measured int(;lliH(m<:e to the 
•nianiX'sl reascuiiuH abilities of mildly r(;tarded l(;arni!rs. A^ain they. 
foimdMhiit IQ scores W(!r(! less valuahh; as pniclictors of 'proFilom 

• solvinKVhildy than was chrOnoloj^ica'l a^c!. Tho^.ractical implication of 
this if^ipWtant finding will he; dificusse^l in (h;tail in the; n(;xt chapt(;r. , 
l.ol it suflVe, h,r the momcuit. lo recof^nizc! that this is a most oncouraH- 

• iuK piece (){ infoi niatioij. since it allows us to (;xp(!(;t that r(;tard(;d lear- 
ri(M-s- prohl(\iii solving abilities con improver asjhoy gcH old(;r. This is 
quite a depVtiirc! -fnmi \hv. not iim .that iQ.'as a single mc^u^ui^c;. 
establishes the potential that an indivmuul can r(;ach. 

. . • . n ■ . ' 

Summary of the Research on tHe Logical Inductive Strategy 

From the two studies report(;d on the hoKical Inductive; J^tratexy. wo 
have learned that: 

1. Problem solviriK is a hiorarchiiial procc-sS. The stops in th^H'rocnss 
are int(;rdep(!n(lent. in that succoss at ihv low(!sl 8l(;p is a pnins 
(piisite for att(;mptinK fictiim at the; n(;xt hi«h(;r st(!p. 



l'robl(!in solvihK abilities arc; dc-vcdopnurntal: thcjy hP(! relutcjc 
chrcuioloKical aK(f of tho child. This findinx suuKosts thii 



mI to |h(! 

ctircuioloKical ngF of tho child. This findinx suHKOstjj that both 
rojidin(;ss and pricu- (ixporicmcc- are factors that havt; to he; con- 
sid(;red as w(! attcunpt to enhance retarded learners' abiliti(«s to 
solve problems, 

:». Problem solving abiliti(;s arc; not iis closely related to meiisurod in- 
telligence m they arc; to chronojojjical axe;. 
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SUMMARY .1 

f * 

To this point, roasoiiinx has \^)v.\\ dcscrihcMl as a Icjarncul activity and 
rciscMrcli has hvvn rMvA to show that mildly liaiidicappcul stu(l(Mils, like 
otl)(M*s. can (MdiaiiccJ^cir reasoning al)ilitics by learning and applying 
• a prol)l(;ni solviiix sfnit(?xy It was iiotcul that tho* coiiccpl of an indue- 
Uvv. approach to tcrachiiig and hMnijiijf is well rooted in history and 
tliat a r(rsur>4(Mt(:c in advocacy of the use? of inductive? strat(?xies occur- 
rcid follovvpix Sputnik m thcjflite 19r)()*s,;rwo once^popular slrat(!gi(?s, 
*l)is(;ov(jry and (aiided Discovery.- were discusscyd whoscj slr(?ss on 
dt;mocrali/iii>4 tcMcliui^^-hrarriing interactions in the classrcKun and 
enhancin^^ the developiTi(?nl of reasoning al)iliti(ys of studcmls has in- 
fluenced curr(Mit educational practice's. It was found that inl(M'(?sl in 
\\w.Hv. inductiy(? strat(?j{los has ehl)(?d since? evidenccj of thcnr (?ffectiv(»- 
ness has not x^^^^^-i'^iHy "let thc/cjxpcHilalions that educators held for 
tluun. Kurth(M'. it was suxK^^sled fiial lli(?se strat(?gic?s would nol be 
(?ff(Mit!V(r to t(^ach nnldly haiulicapp(Hl studcMils l)(M:aus(? lh(?y lack pre- 
dictul)re sequ(?nce and structure?. 

'Vho. res(?arch cited, conccM'iujd with proKtinn solving ta(?lics, showed 
mildly liandicilppe/l stuthMils could learn prol)l(Mn solving tactics 
if th(rs(^ were taught in a consisttMit and syslcMnalic way. 't\)o, i\ was 
h)und that handicapped l(Mriu?rs W(?r(? almost as productive in cr(?alive 
l(?arning tasks as their nonhahdicappcMl counlcu'purtji whofk lh(?y wcto 
lauglit a structarcMl inductive? stral(?gy, 

\ Sul)S(rquently. the Koj^ical Inductiv<j strategy was dcjscribed in detail 
ir with particular attention to its thr(M? stages — mass, diffcjrcmlTalion, and 
iiilegratioii; and to thtj five steps that compris<? the strategy— labcjling, 
({(Mailing, inferring. pr(Mlicling-V(»rifyii>g, and g(m(?ralizi'ng. ^Vho 
r(^K(^arch r(jp()rt(Ml demonstrated that lh(? S4?qu(mce of \hv. Logical In- 
(luctiv(? stralirgy is hierarchical and that stud(mts* ptM'formance on 
probhnn solving tasks is dev(dopm('ntal. Th(j r(?s(?arch alsb showeul 
that chronotogical age is a lietler pnMliclor of probhmi solving perfor- 
mance of mildly rtrlarderd leariuus than is m(?asur(!d inl(dlig(mc(?. 
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5 Implementing the Logical 

Inductive Strategy 

•re«(:hinff^ri.t«8ic.'S and tuctitis, like; almost aH odiicational activities 
Kiiin meanins only whon thoy Hre put t„ use.for toachors.a'xliscussion 
of the th.iorotuial aspc'ctyHrwchins strategies and tactics provides » 
toumlation for imp,l(.merffuti<,n.Wu^di8ck^sion is necessary: but not 
sufficient, to m(.ot B tc;acher s nfeds? Attention mttSf-aiso be given to 
<:(!rtain teachc-r characteristics and to tKe oduc<itibnSl\s(!ttings iti,wbich 
the strategy WiJl be used. \' \ 

From the; eafUqr (|istnis8i()n ()f strategies, it is clear that- they are liot- 
equal in ternts of-lfie amount 'of time; and effort they require of the 
tt!tich(;r. Kxpfjpif^nce teUs uKTHn> rote teaching? as a style, i* easier and 
h;ss time consurtiing thai) i^iductive teaching. Si), fur the teacher whp 
choos*.s to tear/h inductively thote must be the additional cgmmitment 
to structuring, sfiqilenfeing. and assessing student performance using 
thi! strategy. Thejre must also be a willingness on the teacher'? part to 
r(!linquish sole leadership of « 11 clasfl room activities.lo give the stu-' 
dibits a greater pa^-hcipatOry role. . , - • 

Wo mtist also tijke into siccoun^ the "back to basics" movement that 
IS currently prc-valent in the educatibnal comrtiunity. One need only 
look at the emerging competency festing tnovement for confirmation of 
the pressure on hoarHs of (ducation anrf.school administrators to in- 
cretise the academic perfurmance bf studebts. In special education, we 
are faced witK a similar demand: the need to raise the academic per- 
formance of mildly handiciipped alDdents so that they can be 
malnstreamc'd. 

< If teachers need to improve academic achievement scores in order to 
(lalisfy the pressures placed on them, the temptation to "Iticture" about 
both facts and concepts is great. Althoi^ research suggests that rules 
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aiKli)rin(;ipl(is arc? hi'Uvr Icjarncul in a problcjin solving (inductive?) con- 
UjxI >Klau«nvMer Ik; Hoopei;. 11)74), Siaals (19()H) spoculalns lhal rote? 
I(!arnih« may qvolvit inio concdpls as a funclion of sludtMils' social (jx- 
pcjricMiccjs. ♦ 

Sini:(? lh(? issu(?s arc nol chrar ctil.. Ihcr^^.mighl bv. soitkj ju%ficati(,>.ri 
for t(rcu:h(?rs lo sulKscrilnMo a l(?a(:hin« strategy that allows thcMn to 
covcjr a lot of aciul^Mnic content quickly. How(jv(m\ \hv, justification only 
bcjcoincjs cr(Mlihl(? lo the (rxtcjnl that W(j arc? willing to acc:(j|)t that thcj 
major, if not exclusive?, objective of (?(lucating mildly handicappod 
l(?arn(?rs is to (?x|)and lh(?ir acad(?mic skills and |)rofici(?ncic?s. Few 
would agr(?(? lhal this is lh(? cas(?. 'The? obj(?ctiv(?s of (?ducation for han- 
' dica|)|)(?d children must also include? th(?ir [jsychological and social 
deviwlijnuinl. Taking the full rang(! of (?ducational objcictivcis for han- 
Mica[)|)(?d learners into account r(?quir(?s thai w(? (a) rcisist making ex- 
p(?di(?nl d(?(:isions about leaching slrat(?gi(?s. and (b) ndo[)t a r(?|)ertoir(? 
of l(?aching strul(?gi(»s that r(?fl(!cts th(? role of th(? schools in stud(?nts' 
maturation. " 



STUDENT 9€LF CONCEPT 

How do th(?s*e issues ap[)ly to fh(? (ulucation of mildly handicapped stu- 
d(?nts? For(?most. we nc?(?(V to ke(ip th(?ir l(?arning and p8yt:hological 
charact(?risti(:s in mind. l?ajf <?xam|)lc?. it is generally agreed that a sub- « 
slant ial nurnl)(?r of handi(:ap[)(?d sUid(?nts hold somciwhat negative 
views of lhc?ir c(nn[)(;t(?nci(!S (Oomw<?ll. 19()tJ) and that their |o.w^?red 
<ii)\\ concepts interfere? with learriing. A pop\ilar and well accepted 
remtHly fur Ihi^ probl(?m is found in structuring opportunities for suc- 
cess. 'rea(ih(?rs4y|)iailly s(?iect tasks that ar<! r<!asonably within the ac- 
con)plishmt?nt range of students and th(;n ar(? caniful to r(?ward sue* 
. cessful accomplLHlwents achiquateljT In cases, like this, students i\ti\ 
b(?ing faced sQuiirply with (?vi(lenc(? of their comp(?t(!nci<!s and of their 
ability to succ(?(?(K . * / 

This ty|)(? of ov(?rt approach lo h(?lp stud(?nts build positive? self con- 
cftpis is worthy of (?nd()rsem(!nt. Howev(?r, the strategies used in the 
• course of day lo day instru€ti(m give? students subth? clues abyut their^^ 
teycbj^rs' (?xpectaliuns for thf?ir .perfprmancu? that lifkewise affect seljf 
conc(?pt. ^ ; *• 

What type? of rn(?ssage does a teach(?r convey whc?n hjs primary op- ' 
proacvh tt) teaching is by way of a rot(? strategy? A look at the procedure 
can b(? very rc?vi.»aling. .Th(? teach(?n • ^/ 

1. Tells the studerrts what is to b(? lOarmjd. „. - ■ 

I^rojifcribes \\\v studonls a<Jti()n^e.g.. rfjptuU^after me, write it five 
linfi^8\ elc. 

;i ^alls on students to'respond. 

4. KajIIs th(> students if they arefcornn:! or incorrect. 

5 OuTrecjts th(? |ludentH by prcmcribing another activily/ 
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mrssaH. ,:„m,>s across lou.l an.l dear; look In Iho t,.,ohor for what 
.s fo 1.0 loarno,!. how il .s lo ho loarn.,1. and to find out wholhor or not 
y<u. havo loarno,! what you woro lauHhI. As a daily oxporion,:o this 
v.ow 01 ono s ro 0 sohool hanlly fostors tool.nHs of opnfidonco \:om. 
p. on,:,;, and ,ndy«ond,..n,;o apart fron, tho roinfor,:,Mn,;nt r,.:oivo,l for 

. N..w.lot us look .1 tho moss..i.os ,;onvoyod by tho toa,:hor who us.^ 
' uhu.t.vo or. for that mattor. do,lu,:tivo toa,:hu,H stratoHio.s. fhos.. 
strat,>K.,;s, c:hara,.^,M istK:ally. ar,; almost d,;void of "t,M,:h,M- t,;llin«- ac' 
lions: Whdo t,;a,:hors most oft,Mi (h^si^nato 1h,; loarnin« ol,j,;,:tiv,- an,r 
may ovon ,;onstru,:t th,. pn.hlom that is tho sour,:o of tho loarnin.' oh, 
I- .V,.. . is tho,stu,lonts who i,iont.fy and stato tho prohlom as an ,)ut- 
"■no ol tho t,>a(:hor s qu,;stions. T,k,, it is tho stu,l,Mits. suidod by th,- 
X^H.hor s^qt.,;st.,ms. who s„lv,; th,; probUnn an,l v,Tify th,; appropriat,--' 
noss ot thn solut.on b,;for,. th,;y nu.v,; on to ovolv,; th,'rul,; or prin. 
that Hov,Tns tho solution ,;f siryilar pr,.bl,;ms ' ^^ M • 

Unlik,; rolo strat,;Ki,;s wh,;r,; t,;a,:hors t,;ll and stud,mts ,lo what th.-y 
an; „ld. mdu(:t.v,rstrat,;Ki,;s allow th,; f...a,:h,;r to ask and p,.rmit sti. ■ 
d.^nts n, part.,:.pat,; as th,;y ,:h:,os,;. If th,;y ar,;. for .som,; n-ason 
unroa,ly lo parti,:ipat,; th,;y .aro still inv„lv,;d as th,;y obs,;rv(.' their 
. assmut^s participation. In tim,; thoy may r,;aMzo that parti,;ipati,m is 
d .u ly r,;wardo,l. Firs., students ar. .Tvya.rdo,! for s'im^y r<;spon,ling. 
S.H,om . f thou; r,;spo^v is partially „r wholly corr(x;. they, aro 
roward,;,! w.th a ••vy,dl d,m,;.: f^vc-n if a n.pons.o is in,:orr,..ct. thor, i 
no r,;tr.but.on. lr>steail. th,; toa,:h,;r ba,:ktra(:ks wifh th,;m to assist as 
hoy r,;or«an.2(; tho information abouUf^r pr„bl,;m and/or to r,;statc. 
th, pi;obl,;m, w^,;r,;up,)n thby iWv- f nwardod for.1^kin« part in \ho 
rf;stru(:fur^g,a(niVili,;s. .. .ii; . « »^ 

p. ,Mo«t so vui«. fh,; t,;achi;f s messaH,, in'h(;r,;nt in tho strategy is 
No ma t,;r how you si;o your8,;lf. .l s,;o you us an Lblo pnrs„n who can 

ri;:-:' ' wi.h'mo ^rJzz 

«v.ly. Dady oxper»;ncm of r,;c,;ivin8 this kin,l of mossana cfm m far 
to »h,»r,n,p flagguiH sdf ,;anc,;pts. Whil,; ovidonc; that inducfiv,, toach- 
.n« can be construe:. ivo in developing students' posifiv,; self concept is 
not ,werwh,;lmmo,h..s rnay be be,:aus,; so little r,;.earch has been 
however ' Ih.; fvi,l,m,:,; that is uviiilable.is worth noting. 

F,.r ,;x«mple. th,; study of the ,;ffi,:a.:y,,f special class placemen. 
((.ol,fst,;u. Moss. A lordan. l^H.-V) showed that s.u<l,;n.8 in classrooms 
where the m,lu,;t.v,; strat,^ was the dominant .,;a.:hing s.yle were 
Hreat,;r risk takers than s.uden.s in classrooms wher.; .he 'eaching ^ 
styles w,;re more ecl,;,;tic. To illustr^.te. these stuHents were asked to • ' 
nnswern list of qu,;sti,m8 that s.ar.e,l wi.h ques.i,)ns that all CQuld 
nnswcr. progress,;d to qu(?stions so difficult that they could not possi- 
hly answ.;r them correctly, and then back to questions which thev " 
were ,:ap.rfd,; of answering. The special ,:la88 sludents in the oxperi- 
ment<,| group n,.t only answered the easy preliminary questions but 
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cilH()4tt(Mnplt(l lo answer the vc^ry ditficull qiKJstions. WhcMi'th(iy wciro 
iixaiii contVonhul with qiujslions within Ihnir capability, Ihciy con- 
linu(«l to r(!S|HMul and cinsw(n'(!cl (4)rnM:My. In contrast, th(!conn)arison 
«roap of ijtudc.^ts answcinid thcr first j^roup of qucrstions with case hut 
hrcaitu? mor(»:iiind mnrv. dcfrnsivi? as they. w(!r(? confronttrd with thcr 
(lifficnll (picstions Thoy rcsfjonchid with **I don't know" to all of the 
difficult (|U(!sti()nft Init. mow. im|)orlant|y, they continu(?d to rcrspond 
with rdort't know" lo the? (rasi(M* qiK^stion^ at the end of the tcist. Thv.iv 
confidcmci* had hvim so badly shak(Mi that thc^ were? afraid to take 
ri^ks. 

'rh(! results of th(? study coidirincrd prcMliclions made? by th(? 
res(?arch(!Vs using Kolt(rr s (1954) exp(M;tancy theory. AcC^ording to th(j 
theory, exp(M:tanci(rs iufluenc(r tho behavior of studcmts. Studcmts who. 
h^d had daijsroom (?xp(M'i(?nc(rs thai promotcrd (rxpectancies of succciss 
woiild hv more incliruM^ii) answ^M* both the? easy and (Ufficult qu(js- 
linns. Hy contrast, siudents who had chfss.room (Jxp(?ri(mc(rs that pro- 
moted (rxpeclanci(?y)f failure would fin(l it difficult to cope with re- 
spon(|inK to ihv. •answ(!rabl(?** qu(rstions following thcrir failure? to 
answ(rr th(» difficadt (picistions that [)r(?c(Ml(?d them. ^ 

I'o av()id giving, the impr(»ssion that \hv. inijuctivci slratcigy only^ 
showed i)ositive results wi^h contcrnt in psychosycial ar(?as. it should 
h(r vdd(;d that the childrcrn in^the experimcmtal'group also p(»rform(ul 
su(.(:(!ssfally in ac:ad(jmi7arens. After th(? first 2 years of the study, \hv.y 
w(!re on a par with their nrgiilar class peers in arithmetic computation 
and w(?re significantly suixrrior to then! in arjthmcitici problem solving, 
I hv. special class tc^acljcrrs f(dt that their stiulents' (mhaiiced rtuisoning 
abdity mad(! the difhrrcrnccr in their quantrtativ*? .thinking abib'ty. The 
l(Nic|u?rs wv.rv. also of the opinion \hat their emphasis en skill develop- 
in(?nt in reading, with much hrss concehtration on comprcihension, ac- 
count(Ml for th(r 1(jss rcuTfarkableMiffertjnco^ in this'a8p(u:t (/f thcnr stu- 
dents' acadcMuic achi(?vem(mt. , 

Kxp(M*i(mc(Js with the (rffjcacy study sho'w(;d how expectancies for 
succ(NSs. a[)par(rntly g(?n(rrat(Hl by stiulenf«: exp(n*i(?nc(?s in an induc- 
tively ori(mt(yel classroom, can b(M:om(j gorteralized. Observers noted 
thai, over time, students wh*#had becju reiA^ictant to get involved in the 
tea^ihing UNirning tnmsactions began to participate as thoy found that 
tb(! • failunis * at homci and el.sciwhere yvere not materializing in the 
(dassroom. ' Sihint ' stinhmts Ixrcame volubUi, contributing nuvmbers of 
\\)v. class. A rolat(id residt. from Smith and (;r(Mmt)c»rg's research, 
showed that a significant proportion of the students whom thoy tested 
adopted the U)gif:al Inductive stc?p« to solv(» th(» problems presented to 
th(Mn by thf? (?xam\jrt(?r8. * . / 

It would appear, then, that students who participate in systematic 
and logical approach?s to problfMn solving not only udupl to the system 
but also adopt it for lh(!ir own problem solving pur|X)Mes, and 
ultimately use It indejfondently. How quickly and siiccusiifully Ihih oc- 



^ ckimncls on n nu,„b,ir ..t fa,:l„r«. not th. I....sl of whi.h^rn th„ slj- 
<1 nfs j,nor .xp.ri.n,;,^. For .Xa.npl., .11 ,1T ,h,, slml.ts in h. 
«>ffM.a, y s.u.ly. oxp.,.nu,n,.l .m.l ,:o.npnrison. vv.u,, oLs,:hoo .n,n- 1* 
|.K<. wh.n ,h,:y w,..r. r.lnd.unly «.s.,n,.l l„,.lassn,..nA Thu n n m 

wi '"f '""V" '^xp., im,MUul ,;h,s.sr.s di.l not h.v. I„ „opo 

w. hlh ' usn..l m-KH .V. altm.d.s lovv.nl s,;h„„l l,.n n,n« .ixp.ru.u .s 
'".pU,n.n. .lu, I.o«i,.| ,n,lu.:,i..,snn,.«J with ^U^Z^ 

hn w. uWof ih. students to>ak<. r.sks mi«ht ..Ihan.o th.-i 
t.vo.sdf wdl, IVrhaps lh.,s,..lf ,:on,;.p, slr.n«lh rn nf -x 

of .h. duldn.. in ,h. .,.p....„.n,a. «n!np .a.. i,' 1 i i 
. ". II,., I„ iryyo answer ijH^f ,h, ,j„,slimi.s p„s,.l | , ,h .,n- Ih,. 
P--s.lM . y „ ,.,/.n« wrunx .,*-r.„! loom lar«. as a n.«ativ..-,:ons,. 

who w,M-o prar<Kt.,n roMular olans... 1, soom.d thai th.^s. ohildrrn ox 
P n-nood ,ho typos of, faih.o .n ,h.i r olassroon.s .ha. is so „u.,:h a a 

W/ oi.f„/) ,n, hal Ihos. ,.x,M.irn,:os infh.on,:o,l lh,>ir hoWT.vior on Ih,. 
. ns.. SpT-. ..:ally ,fi,.so chil,!.... w.ro'nnahio .o .r.,:„v4,M,ou«h f : 
ihe,r S..1 o .:j,:kl,. .ho anstvoral.l,: c,uo,.i„ns foUowinA^ir i 
with Iho ,lifti<:ull mi,ll,.sl (,i„;slions, . , K ^ t ranun. 

, Sou,,; r«adors n.iKhl c,uosfi„n lh,/oxpori,n,mlal slu,l,;/ils- willinKnPss 
o ,..s., u, a„o„H..s ro answo.. ol.viously in.possil.lo c,u..,i„ns ^ ^ 
h s , .suH«.st an unroali.sti,: s,lf c;on,:opt that ,:ould to s'lf 
lostiu. ,vo ,=x,u;,,,,.nco.sv,,is th,. dnvoloj.m.nt of <m indu,:Hvo «pproa,-h 
to p^n,bl,nn..s,,lv,nM ju.^ifi.d? In/ r.spon,l1n« to tho<i. questions i 
ho ut,d' to (.,:a1l that tho pr,,hlo,„ solyinn st.p. pr«dicr/H«. is in od , 
/v.th an ,.v.U.atn,, stop, vefifyin^. ■I•hus.^tud.nt,^l,o,;omo Lust,,,, -cl * 



. •fU'|'i<,'n«a-r. wit^^jw^ioh thoy worn ?on frontal was not prosontcd in 
< uoW I h,, sh.d.n,, woro t,>l,l l.y tho ,=xan.in.r (not thoir toa,:h,") 
mat ho-W^,,,,.« to..j[sR tho,rt a nu,nhor of „nostio„s. Ho onc:oura«r, 
l^on, to ,lo m h,.Jf.d,oy ,:,Hd,l. Th-,.stud,.,t.^.o,:oivo,l noi.hor p i v . 
.«.r no«at,vo f.o,M^^oJ^ „„ -phus. (hn rosponsns J.hV x- 

tomrj U "'-^Kf .suKKost^li«htinoss or fo,llhardinoss in - 
„ h^v m I . copo wdh th,= „n^stk.ns. Instead: Ihoy w(,ro willinK .0 try 
and to risk tnakinf^ ,!rr,)rs. . 
Ho h,^or shAwn hy th.iso stu,l.ni>is oonsistont.wilh our vi.-w of 
. ,pro,lu,:t,vo prohlo,n ,,dyinK, in lha, wo woul,l profor ,0 son ,pird y 
, d :appod stu,fon.s atlop, „ roasonnhly assor.ivo approach; A pr,'f I 
^^ItaHsallo, .s. .novitaDly. a prohlorh un^iolvod. Hy at.orf,pfin« ,,/n' po 
•vy.th a pro do,n. tho prof„l,ili.y of solving ii is in,L,Bn.,i'A u ) • • 
t.v.- of thn Indu.tivo,stra,.^y is to dovolop in ,ni dlyn,,fn2 p- 

P-l porsons a ^onstru,.tivo appr,ih .„ prohlo,,, HOlvinK.^alonn w h 
• poHitivo piys,.i'4i;ratti»udos. ^ K. aiooK wun 



Wlul(? it IS iinporlaiit lor iniltlly haiuiicappc^i stiulonts to hv. coinpotont 
in school, this ituporfandc pah»s ah)!ixsi(l(' thcr sixnifioaiicti of- having 
th(?iii (li!V(?lop (:oiiip(iti'n(:i(\s that provide? the; foundation for th(nr ad- 
)u>stni(nit 1o ihv inatur(» world Iwryond thcr school. It is important to 
n?(:oxni/(? ihiil th(? (Mlucatiou providijcl these studcMits durinx thciir 
school y<'«"'^ has its r(?al payoff once* thoy rcMch school Jcuivin^ a^o. 

Comparted lo thc^^hool years, an individuaPs adulthaod is f^ir l(^ss 
structural. ^^o<ds ar^(?ss w(rll ({(^fininl. su[)purt and r(\s()urc(is ar(i hiss* 
ac(:cssil)|^?. and the cons(Mju(Mu:es of actions arc* far more? dramatic. The* 
nalurti of th(;^.adull world r(r(|uir(»s a ^rciat dcuil of indcipcnuhnicci, in ev- . 
(?ry asp(?ct of living ,1 t(?ach(?r is no l(»ix<?i* pr(»s(int to guid(\ to moti- 
vate?, or to confirm the a^)propri'at(?n(!ss or ina[)propriat(MU?ss of solu- 
ti(uis \i) r(?al lite prol)h?ms. Vht} individual who has iiof acquircul 
prohhrm solving skills and a s(?lf conc(?pt that allows him or h(?r to cope 
with every^iiy [)rol)l(»tn.s 'fac(»s a r(?laJ|>v(?ly limitcMi lif(istyl(i. t 

A r(?asonal)ly ^ood piclurc? of th(? adaptability of mildly h^indicappcid 
adult.s catt h? coastruct(?d from tl\(? r(ivi(?ws of research rcjportcjd in the 
lit(!rature (ColdsK^yi. WHA: Tizard. 1974; Windh?, umZ). Whihi.the 
many follovvup studi(?s (:it(?d vari(?d in thciir d(?sixns and on the? basis of 
chanxii^K (Mionomic condition^;, notuithehiss th(iy showyd that mildly 
handicappcMl p(?rsons h;,id proportionat(?ly nunv difficulty in gettinx 
and holding )i>hs. in lh(Mr rtiarital r(?lationships, and in tlunr confronta-'^s". 
I'ions with tin) law than did notdumdi(:app<?d p<?r*^()ns. Furth(Mv as a 
.JoMndntion for th(? diivelopment of «lhe Social ij'arning' (Curriculum a 
surv(?y was mad(» of ax^^icies s(;rv.inx niildly handicapp(Hi'adnlt§ who 
w(M'e havjnx \oh reUU(?d piohhnns. It was found that, in th(^ majority of j 
cases. di(»^)rol)l(Mns aro.scr as a r(;snlt of inadequate? social skills. 
For(?mos( amonx th(?se w(?r(? r(?purts of overd(?pend(?nc(? on ()th(?rs 
(Coldstein. UK)9). The? prt)blems that r<;mov(?d many mildly handicap- 
p(?d adults from the job mark(it could b(? trac(?d to th(? inappropriate- 
tu^ss and/or abs(»nc(» (if d(?cisioi> makinx abiliti(?s in th(?ir p(?rsonal^ oc- 
cupational, and l(?isur(? tinu? livens.* ^ " « 

It is i|n|Mjrtant.«th(Mi. that t(?a(lh r^asoninx skills to mildly han- 

dicapp(?(i studf?nts"as par! of tlieir eHrri^;irfiim, we aim) prepare* them to 
us(? Ihe8(? skills in tht? •futin'e. In this sense?, the? stratexios and tactics 
that tv?ach(?rH uh(? should be pr(?set^ted so that student^; adopt them as 
probh^m solvtnx tools in school nnci. at fhf? sanu? lime?. int(?xrat(? th(?m m 
ai(*b ttif social adaptation that th(?y can take itUo th(? adult wochl. Smith 
and Cir(M?nlu^rit>i4ii9?iy>^^^^^^^^ showesd that an inductive teaching 
sH^j»lf?Hy Ibiit is Itigicai and Hysl<?matic can b(? hmrned by mildly handicap- 
|K?d st\ident8 and used inde|x?ndehtly of t<?achm'8 or oth(!r adults. Thus, 
when w<j 'cen^Hider the question, "IH it worth Mite titrtu and . effort 
recpiired to teach inductiv(?ly?" W(? find that th<? followup studi(?s and 
reseanih suxxest tl^jit it is — particidarly^vhen tfuichers want studcjn'ts 
to ac(juirf? rules and priticlpl(?H for independcmt problf?m solving. 



Whal IS ,:all,.,l Ipr is as ,)r,.:is,. a <l„si«nali„h „f l,ia.:hin« slral(,j.i,is as 
possil.l,;; n r..l,» slral(;«y when rH.uilu.n and response! arc Ih,?; 



' -.Uy prnM.Mn s.,lv.n« l,..hav,„,-s. an,f sysl.Mnalu: indu.ilive slral,.«u.s 
wh..n th.> n,.,.(,.ssaiy pn.l.UMi, s?,1vin« l,.,hav,.„s are .,.volvin« n.l,.s an.l 
Pju.upl,.s lhal ar.. to I,,,, |,,.a, n..,l as a t.asi, tor xon^M-uli/.ation. 
M.uns r.anun« mak.^s ,1 ..ssenhal lor nnl.lly h.Hnlir.app,.! shul.nls lo 
lo K(M,.«ral clncahon s,.||in«s an.l I,, innclion as Ih;sI lh„y , an in 
h..s.. s.^mn^s, M.nhslr.>an,n.« is. n, ll.is sens,-, a pr.hul.'io ,:onlronla- 
linns. vv.lh tl... a.lull world Tor n.ddly han.li.iapp.ul slif.lenis To pro- 
.P«'n' I MMU m.rl Ih.s ,:hall,Mi«„, ih,; .sUMhrnls must slarl ,!arly in th.-ir 
s,:hool ,.u<.,M-s lo funU Ih.. r.-asonin^ al.il.lM.s lh,.y will no.ul as aduHs 
and l(«a(:h<«rs nnisl provid,. ltn«m the op|>(.rlunili,;s To do so.. 

GE-mNG R'^ADY TO USE THE STRATEGY 

Mosi, .I nol all. ol Ih.. loregmn^ d.su.ss.on .s n.l.nd.d lo niako a (;as. 
I..r lo«>,:..1^.Rln,;|,,v,. I,.a.:l„n« as a pryce.s.s lhal is iulvanla8...us lo Ih.- 
Krowlh a,MMf!V,.|opm..nl of nnhlly handicapped slu.lnnl.s, In Ih,- pni- 
.:.^H.s. ,t may have .s,.,.n„.,l lhal lo l.-ach indtn^lively is lal.ori.nis and 
fuMnnrless, w.lh U.lh. a,.,;rvHn« lo Ihe lea,:h,M- heyond whal ,:an ho oh- 
. nerved n. Ih.. .shulenls' h,.havior. This ,.s hn- Iron, ihe ,;nse, Indnetive 
l«'a<:hn.« (^.uW„.,slnnHlal.n« an.l plea.stn-ahh, for lea,;h,M-s an.l shuh-nls 
alike, ,„„.,. Ihey [„.«„, lo \w\ coniforlahhi wilh Ihe siralegy 

'I';"' <:<.rtain prercupu.sile.s for h,u:onun« ,;on.f„rlal.l,.. wilh Ihe 
Hlralej^y. I h,i lea,:h,.r.^ for example, nnisl he willing lo lake Ihe risk of 
««PP<"arn,« l,..s.s lhan all knowing lo Ih.; sludonls. 11,; or she has lo he 

sine..,.. ,n saying lo sin.h.nls. "W.-nr fa.;.ul wilh a pr.,hle,n an.l l^i I 

y..ur h,.|p I., .s.,lv,. „; K„x-lh.M-. Ih.) I..,.;h. "r Jn,.s I., h... nhl., I., .Iday gral- 
.fi<:al,on. Soinelim.^s Ih.. .I.^sir.ul irsp.,ns.,s from shi.l..,ls air n.,1 as 
cjUK^k In en...rg.. as lh..y aiv w4,.m, a rol.; slraL-gy is us.mI, Th.; I.,mpla- 
lion I.. 'HIV..-' inl.M-mation I., .slu.|..n|.s |., g,,| ih..m-.,ver a nnmh sp.,t 
may 1... .sirong. H.,w..v,.r. wh.-n Ih.; .l.^sir...l r...sp.,ns., i.s n.,1 f.,rlh.;om- 
."K Ih.. I..a.:li..r sh.juld ass,.ss his .,r her .,wn p..rf.,rmanc;e Di.j Ihr* • 

ask Ih.. riHhl (|u.!.sli..nv Was il ask.-.l in a wjiy Ihi.l .;(,nfns.nl Ih.. 
slHd..nl„? ThMs. f.,r Ih.. t.„.:h.M-, Jfie pr.,r.upiisil.,s I., using in.lu.ilive 
nielho.l.s ,n.;Kuh. having .r..nfid.,n(:e in his ..r h.-r ahilily I., munag.. Ihe 
pr.H.ess. h..,ng willing I., lak.. Ih.. lim... n.....l....l I., hav.. slu.lenis parli. i- 
pul.. in Ih.. pr.ur.Hik, an.l l..;M.!ving lh«l Ih.; sUulonls .;an sut^os^ully 
piirli.;ipat.. in pr.)l)l.!m s.)lving aclivilies. 

Shi.l.;nls. l..o' have a.l juslin.;nls to mak.;. S..rn.; may I... .lumh- 
»«'"n«l<"<l wh.M. Ih.. I.ia.:h.!r inilially tries l.^involv.; th..m in pr..hlem 
solving m:livili..s sin.:e; for lh.,m, il may h., a first lim., experi.uu.. 
, With t.n,:,.ura«..in..nl, many ..f lh...s..^lu(l.,nl» .:an he.i.nnrUager r.,1- 
h.hof,il.,rH. In fa.;J, .,n., inh.rmal measur.. .,f self .;.m.:ef,l x^L. amount 
«.f lim.. II lak^^s a slii.l.mt t.. H.:.:„pt that th., t(,a<:h...r 8 .umfideiL in his 
or her ahility in \\mv\\ .m fa.il, 

Tna.iher.H atVl Nlu.lents have t.> fa.:.; th.^iraHfy that sludents will nf,t 
He<|Hire nnif..r^n r.Nm.mirig ahilitios; oh with all human attrihutns. stu- 




drills will (UMnoriHlriiUr a vmm* of reasoning ahililins. Soinci sUulonls 
will hv ((uick lo loarn Ihc slraU?^y. Olhi'is vvill hv. w(fakc?r in ccM'lain 
aspi^cls ot \hv. slrahrxy than in olhcrrs aiui will nniul assisUwico lo 
sliarpcMi llKjir skills Slill oIIkm's will find \hv whole process difficull, 
and sonn? inay'nol proj^rrss much beyond Ihe dala ^alhtM'iu^ slups ot 
^ « laljclin^ and detailing 

^Wh(Mi sludenls have parlieular difficiilly widi an asjuM:! of lh(j 
^ shaUjj^y the leniplala^n h) ndiev(r slru^^^lin^ and frustration hy provid- 
xun answ(?rs may l)e strong. U(?fore ^^ivin^^ up. however, teaehcM's 
* . ijHuild satisfy tliemstrlves that tlujy arc? not heinj^ hasty. Wh(?n it ap- 
pears thai an impasse has l)eeu reaehcul. it is tlur tc?a(:h(>r's judgincjnt 
that prey.iils. Vhr tact is. thtni^h. that \hv. pdormation ^^aincrd about 
Iheniselves ;fn(l llieir ^students* reasoninj^ al)iliti(?s duriHjf tin? c?arly 
slaves (;f iniplementm^^ the stratt'?>^y cun helj) Uiachcrrs make? accurate? 
jud^menls al lliis junclure 

\ GUIDELINES 

It IS not possil)li' to anticipate all of tin? probl(?ins that surface? in 

the course of teaching induct iv(rly. ()uru)l)s(?rvntions iuid (?x|)(?ri(?nc(?s. 
however, provuh* some? ^uid(?liin?s that can be? us(?(l to assist at (?<ft:h 
step in impleinentin^j \hv Ko^ical Inductile strate>^y. riu?s(? arc?: (a) 
planiun^ and (I)) selecting t(?achin^ obi(?ctiV(?s. 



Planning 

MMannmx for mductive teaching is l)asc?d on th<? following goals; 

1 We want sludiMits lo incr(?as(? th<?ir fund of knowl(?dg(?. 

2. We want stud(?nts to l(?arri how to Holve probhrms (r(?ason) in a 

syst(?rTiali( and productive manner. ' 
A Wv want studdiils to l(?art) tlu? ruh?s or |)riticiph?s that un(h?rIio the 

solutions to classes of conunon [jrotjletn^^, c?.g.. managing |n?rsonal 

affairs, getting alortg with others, etc. 
4. W(» want students to acquire? the self confid(?ncc? thai will allow 

th(?m lo (:o|)e with th(?ir problems itul(?|)cm(hmtly, 

To nu?i?t tbc?sc? goals, planning Un slii4J(?nlH'fjxperi(?tu:f?s shoulil be pur- 
|)os(?fu! arid com|)r(?lu?nsive. Hxpc?ri(?nci?H should f)uil(l om? upon 
another, starling at a h?vel that is eor^sistenl with jlu? ^{ludenl's state of 
knowl(?dge and |hM)c(?(?(iing to hixhf?r h?vels (if prob|(?tn solving alrii rate 
consis^e^il w>lh his or h(?r abilities. 

A quick (?stin)atf? of tlie r(?levanc(? of proH|K?(:tivc? f?xperifmf:os <;an bn 
made by asking: Is tlu? prob|r?m a high priority l(?ariAng need for my 
sludc?nls? Can they identify with the problem? Do they pii^isnss the 
basic knowh?dg(?. /^g., facts and languag(\ nnf?dnQ to iaokl^; the 
problf?m? * * * 



Seleeiing Teaching Objectives 



s 



^^nc(^ lAnmunn l„r u„lu,;l,v.. l,iu,;lunK is un,l,.way, sd.u.lin. Irac hinw 
. .V.S ollows. Wo .....1 ,0 ,l,.Hl,. how .h. pn,sp,.,:,iv... at v y 

.<""l "'<• loHH MMK.- n.^ods „r Ih. slu.l.M.ls. Wilh.n.l mn.sli,„v 
lu: s,u.l.M,ls „....,, ,„ ,n adapt ,),.„• .nun.ci.al,.. w rl A ! 

m. imal,/,.. as .:.„np,.l,.,M,-s a vv.M.k. a y.-ar, ,„ y,,,rs fr.,n, n„w 

«.x..n,pl, . 11,,. sla.l.-nis njay ,u,| vv„rkn.« w,:ll |„«,.|h,T li.ss 

' •.•.n^^^^^^^^^ also know ,ha, ,hos. s.u.ionis will son.. I 

I .s a (an.,l.ar a.ul l,oc,uonl lypo of .l,;,:i,ion lor n.os' 

«>^s 1, '■•^^"'"•^"-•^ ■'•-'v<"<i ..v.rsi;uplifi,:alion. wo 

■s-W-l ll.a l.....l„Ts c.ar.-lully ,:^ns„lor h,„h ih,. ntun.Mlii,!,. and lono 
...MK- nnpll(;..„ons of Ih,- loaohn^, of,,o,:livos lhal aro «ol,':,od ^ ^ 

USING THE Strategy 

VV.II> plannn,« and du-solodLon of oImooMvos o.nnplolod. d,o loa.hor is 

a y ; mvn Ivo slndonls n, a,:livi,.os d.al wHI load lo fulfilln.on, of ,h 
« . Is f... . .,f,,,>.:hvo. llM.n. roprosonis an array of ,:onlonl lhal span. 

'-^--l mdnClvo slralo„y. To diuslralo Q 
"f'ic..l.v.. lakos shapo w-dun a syslo.nali,; nulnotivo siralo.y Iho 
l<>ll()wni>{ l(;ss()ns arc provided •»">.y 

♦ ■ * ' ' 

The Problem 

,-1';:. «'t..l.M,ls m Iho olass aro vory 
■ ".spo. ls of Ihoir prol.lon, solving. Thoy appromh 

<--H.^ ways and soon, afdo In ..so o^ly^:o^vo^lio^:l 
K'ols lo solv.,. Iho pn.ldo,.,. WI.,m, Ih.rso lo,.ls aro nnavaila- 



Pn.lo,ns.,.oo....olowa,sandsoon;;id;:,;;;.-^ 
v...laf,lo lools lo s.,|v.,. Iho p,ofdo,.,. Wl.on Ihoso lools aro ..m.vn 1. 

Pn. . on, solvinK^Mlh^r grinds lo a hall or l,,kos ..,.oxpo,;lod n I 
mUrsna hlo d,r,.:l.o,.s. For oxa.nplo. ,whon Hddi,, ,:o..ld no lou.lo h 
sr.ssors ho sloppod h.s work on Iho oh.ss ,n.,n,l. Faood wilh T am o 
I'-Mo... Manaa s.,hs|,.niod a n.nl knifo for Iho soissors. Sh4 oU ,1 
suu:odod .„ o.,ll.n« out .ho nooossary papor for Iho -mn al T. " « 
...sl.nK .n.pross.on in Iho s..rfa,:o of Iho work lahio hou.t.so h c u 
•I'nH.lly .... Iho s..rfaor, as sho hgd dono with Iho soi„„orH 

I ho loaohor ,lo,a,lo,l lhal undo.Hla,.,linK Hh; onnoopi of HuhsllU.lion' 
was fH,lh an ...unodialo <,nd lon„.ra,^„o n.od of Iho „Llonts: i.n .od . 
ir f.o,:a.,so of >4ar,:ia s ox.HM iom.,. and |on„Tan«o ho.au.o ovoryono 
■H .:o..fronlod /w.th «IU.atio„s whoro wo hiok o,onvonUo„nl Uk,Is .ml 



li'msl (;h()()S(? an alu*rnaliv(? way In accomplish our nuM. Mosl of us 
have l(jarno(l |f) suhslilulc cMhr.v dinrclly. uulintclly, or Uy trial and nr- 
ror. The l(?ach(M sidi^chul as \hr l(?sson objijclivir .lo have? iho shul(Mil8 
Inarn ihc com:r[)l ol subslihilion, with the (»ventii/tl' g<)al of Ovoh/ing a 
ruh* or ^riiui^[)le f^iMUMMli/alion) lo assisMhiun in making? decirHions 
when lh('V need lo >iuhslitnl(v ' ' ' ; ^ 

How do \y/v^{\ frofn lh<;ory In praclicu:? How doirs iuteacher lu!j»in <o 
use llu* y/'obleni ^olvinj* sle[)s to (Mihancir sUidiMds^ knowh»d^»(? aiul» at 
the sanu? time. ItuMr ahdily to solv(» problems iiWl(?p(Mul(?ntlyV At this 
|)oin!. there .ue Iwo o[)lions, ()ih» is to (;r)nlnve a rcMl probl(Mn — ihmuI- 
lo hanj^ .1 picture vvh(»n the most appi opriaU? tool, a' haihmcjr. is 
unavailable Anoltnu opijon is lo display ihe prof)lem situation 
^graphically and lo work ()Ul thc^ situation ycrrbally with th(J slurKMils. 
h;x|MM ieiice has shown that llu? lallpr option in mprn.Hervjccjahh? (.'irt'ly 
m Ihe students [)robl(M^i solvinj^ :aclivitH»s, parlioiilarly wluui the 
teacher is unsurt* thai Ibey [)oss(»ss the nee(,i^Ml 'language and/or vx 
piMience In [)arlicipale. Cnnfrontalion with r<Ml prof)hMn situations is J 
more often ap[)ropriale laliM* in Iho s(Mpienc(^ of hrssons wlnni nral v.x- 
, |)IM lences (.an be used lo reitdorccr \hv v\\\v or principle? that has Ihmmi 
evolved by Ihe students « 

To dhistrale bow llu» teacher and sludcuils inUrracl sysUunalically. w(j 
•will use stimulus [)i(. lures that w(?nr u-sed as part of \hv. '1 est of th(^ 
Hierarchy of Iitduclivir Knowhrd^e ( I'lllNK). Viewinj^ \hv. siimnlus . 
[Mcture, Kij^un? l..the leacln^r can sim: tlial the labc!ls are; boy. man.* 





. k.. Irnll.s. linvvTs. c.r. .Inv.way. t.,.,ll,all. .,i;,n,.-al 6. .,«v... walk 

'•"•"•^'ll nmtnm. .,,r .n .Irivrvyay. looll.all in ravn. fluwrrs „.x In th 
Kiira^v;. viiu's on lr(;|hs. and Si) „„. 
■Th. I,..,:h.r IS awar.Hhal s.m.,,. .slM,l,.nl.s nlay „ol know Ih. lab.ls for 
<-ll.s ..... ..av.v II,. .:hi.;k.s a..,Hn,ds thai h. ,:o. n.:f. H.) I,,,ch,.l 

ll'.'sc lal,..|.s I., thr st.Kln.ls usinK a luiv. sl.al.iKy 

H«' .s als„ awan- thai <:,M lai., ..l.j.Mils ,h, „„l c.nl. ihulv l„ ihn s.,luli„n 
P;<'''l.-;.. wh.r. ..'.h... .1... S..... all lah.ls an.l .l.tails^hav. 

PM.I.I.mMI,. vv.I „u,k. IIU..S. .nslin.:l,ons h,.,:aus. } knows Uia 
.-MM a s.u.l..„. v.rhal.... a rospous. .:alls to.- .■.-n.ro.romon. as 2' 
'...•ss ol ,h.. I^o.h. ,yp..s ■•.inlon.o.on',- . ^ " 

I.;; r.n'!.';:'"' sn,.h.n,s a... „. booon... par,H:„.an,s i;, prohlo-n solv- 

•1. 

. ■ ' — ■ V 

Simulated Le«8on» " , 

. \ '. * 

1 1^.' s.u„,,Ius p„.l„r,.s w.II l„: u.so,! lo s-nulalc two Lksons. on..- with a 
l" "na.y Jovrl rhuss a.ul unr w.lh an iMl.M m.Ml.alo h.-vol ,;h,ss. in Mlv 
<_..s,-s. ih,. U-ssu,, ,s pan of a s..,„on,:,. o| loa^hor nr,na«..l aoliviiirs" 
.... ...voK.,>s,u.l.n,s u, a s,.ua..on whoro n.o.lo.hools or , 

. ..va> ,h,. „„,.. thai a ,,rohl,M„ noo.ls lo hosolvocl Kevp in ^ 

17' .ohavos,u.l.n.s suhs,iL.'^^^^^ 

; I'..- ......v.nl.onal I.h.Is that thoy lac:k. Tho lun« .,...^0 ohj. 

.s lo hau. Ihon. ,^.oIv,. a rnh- lhat «ov,:rns ofl.,:ttvo suhstitntion 



. n..> pn.nary ..lass ,s mat!,- u^or .:l,il,lron ran«.nH fnnn 7 to 10 

y... s (.unsis.rnt with th. ....suits of Ilu- TIIINK .-.rHcarch. Ihos.. stu- 
; <-"ls..ai, l.,l,..| an.l ,l..|a,l. although lh.«y va.-y n. jkiM,- ahilitl.-s t.,d..s.. ' 
ll.<-y I...V.. I.^.^s la.,l.lv (.„• ,nakin« i.if..,...,i|. pnHli(:ti.,ns and 
v.M-.|«:a ,.,ns. an.) a... s.„n.. jl.sta,,.:.. away fnun ,nakin« K.Mu.ral.za- 
' IS I h.. |,.,„,h,T wvy.ls l., .M.hanc.. th.M.^ .lata «ath.M-ln« al,iliti..,« and 
.<! Ih.- sani.Mini... lo ,n..v.> th.-m t.)wai-.l making iid.!r.M..-..s ' ' " 



//i/.'rnM.'(i((if(« (;/.'i.s.s 



ERIC 



' '>.l.«fn..>.lial,. .:lass is n.ad.v up of .:lnl.lr..r. wh., an: hctwr-.M. th(. 
, ..I in an.l l:, j,r„, s. Whil.- ih., .,hj..;l,v. .,f th.: h:s«on n.nnins th.. 
siHi.... lo hav.. sl„.l..nl.s a.:,|uir« Ih.- t:.„M;.:pt of sul.stituti.a.. the t.ach.r 
w.II ..nl.at,. Ih., .slral...«y al a .lilf..r..nt p.,int l,rc«n..s.) shr assiunos that 
Ih." sl...hM.ls hav.. th. lan„,n.MO niMx-s^ry^ Hi,T,{^with lh.rpr..l,lnm 
ll." s^.n..fat..d h..ss.,n,^ thai lo|J..w nr. in-lh. form nf tnp,!sn.-ipts ' 
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PRIMARY UEVEL LESSON 



TncicJuT: (Shows class Figure? 1) Lot s all lakci a good look al this pio- 
\[\vv.. Now Url's sv.v if wo cmi naiuo all of ihcj things in Iho 
pu.UuT. Who wants to start? O.K.. K(l(li(\ yon can first. 

Kddio: I sr.r A hoy. car. football, garagcr. sonn? flowers. 

'Wnivlirs tlood. Kd VVho (?ls(? wants lo try? Vers. Marcia, go ahcuid.' 

Murvni: , 1 see a man raking l(?av(?s. sonu? hushcjs. flowcrrs. (The 
leach(?r notes diat Marcia is. in sonx? cascjs. cond)ining 
7 • lahr'ls and d(?lails. which r(»pr(;s(»nts a more malnrci 
response than laheling alone.) 

7e(ie/ier ViTy good. Marcia. Now. left's all look at 'thc? pictnn? again 
and s(M' d Kddur and Marcia nanujd all of the? things in iho 
picture, l.)dl. I s(Mi your h^^nd. 

liili I'hc m.m has no hair oil his head and hc^s smoking a pipe. 

'/cMic/ier. Can everyone Hi'v. the things that Hilly named? Is hv. cor- 
rect?i Clood. you're? v(?ry ohs(?rvant. ( I eacher singh^sout 
sliid(»nt who charact(M*islically gives lunitcjd r(Jspons(js.) 
I.OIUS. can you name sonu? of \hv. things that K(hlie, Marcia 
.aid Hill hav(» nanuul? ('leach(M' (Micourages stiuhnit to 
re()eal «is in.uiy lah(ds as possibl(? and (lo(js \\\v. sanuJ with 
one or two olh.er students,) 

( The tiMcher has rtrachcrd the (hMailing st(jp. At this* point, 
he has Iwo options, lie can (a) encourag(? the studcnits to 
give del, Ills ahoiit yll of tlu? things nunuul if hv. is con- 
(.eiilrating on (Mihaneing \hv.\v lalx^ling and (h^tailing skills, 
or (h) draw from stud(;nts only those (hrtails about vM)- 
meuts of tlu\pictur(» that have a Ix^iring on solving tluj 
[)r(>bh'm. In this case?. lh(? tiNicher wants to move ahead t() 
the interring st(r[) and will, th(M'efore. focUs on the oU)- 
menis of \\\v picture? that will lielf) to solve? th(i probh?m.) 

Tecic/ier We said we saw a boy. Who can t(?ll me soin(?thing about 

* thi' boy? ' 

Kddie The boy is vv(?aring a football sw(?at(M\ 

reoc/uT; Why do you say that, liddie? 

Kddie: II l(H)ks like a football sw(;at(?r to n\r. b(?cause of the num- 

b(M- and tin? stripcis on the? aruK^ . 
Te^icher:^ Vuw. \)nvs (^veryoiu? agr(?e wlth^ddu?? 
rorn Ills pants lo()k likcrtootball pantH.* :. 

'IV'oe/ior. Does ev(?ryon(? agree with Tom? (lorKjij^ [,ol*s look at the 

boy's face. What can ynu t(?ll me? (;laudi<0- 
CMiidid. Me looks like he might b^; mad or unhappy. 
'leoc/iiT. Kv(?rybody look at th(? boy. Do yoil agr(?(? with Claudia? 



>i il.\iiMi';l\ Mill Ins M»rHiilniU»l IoIm'Ih Dnii mr liiincvnni In tin- uj^ltihon (t\ Ihc pinhljMH Novrrlhr 
li M'i Ihi- l.H I ih.il hi I «»nitilMifi il tM wmllivnl rrwnnl Nnli- llinMhi* Icjm Iwm »Iih«s nnl iciiUnK c ihr til 
Incin.iltnn )w nllctiMl iji (.III hr ill .ivvs .tlhMtl Kill (imiImmiI V tnriihniWMl tiUlu inititdti Ihnt in rrlcviiitl 
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^ (HvAh i\n\iHmwn\) Fiw;. We said wci savy a man. mo 
. * %()rc ahoul lh(? man. 
Tom: ■ ^rh(j man is smokin^^ a [upc! ami h(> s raking loavos, 
/rom;htT: Yi's. he; s rakinx loavus. Whal is-ho raking the; Icjavns wilh? 

• (NoU? lhal lh(? ((jachdr docjs not rcnntorcK* ihci rcispfinscj "Ihc; 
man is sjjnokjng a \n\nr sincci this is irn;lnvanl lo lliosoln- 
lion ot Ihc prohliMn.) * 
'/oiiij A rakd. 

Tocioh^T. L)()(?s (!V(;ry()i>(^ sv.v \\\v. rake?? 'loin, conu; np hvsv, ami point 
oul lh(! rak(? lo (jvcryom?. (iooci for you. 
You said you saw a tool hall. Toll nu? somc^lhinx ahoul |JA» 
foofball. 

Morcio: IV tool hall is up on {\\v. sidcr of lh(j garage? in iho (iavcj. 
Tvuvlwr l)o(?s cvc^ryom? agr(?(? wilh Marciifi' 

(Tdachcn- singh\s oul slud(?nl whn makos limited 

r<.'spons(?s.) 

K()h(M l. do you .igr(M? with Marcia? Whcro did sh(? say \hv 
foott)all was? 
Hohorf: JJn th(? garagcr. 

TiHiclwr: , Y(?s.M)ul wh(T<' on du? garag(r? Marcia. Kdl us again whcrro 
Iho foolt)all is. 

MorcKi. It IS lying in \hv oav(? on \\\v. hU\v. of the garago. ^ 
7V'(i(:/ifT. Can you say lhal. Kotxjrl?, 
Ho/)orf. (Ko[)(?als Marcia s statonuMil) 

Tnichor.' (;(H)d for you. Now, wo said wc saw iho trcjilis. Who can 

l(ill Mur something at)Oul lh<? Ir<dlis? 
Ethlw: , 'Thv lr(?lli.s is on Iho side of lluj garage m^ar the? football. It 

has vines grcHving on it. 
.'rericher; Thai s (excellent K(hli(J. Can anyone add anything to that? 
CVdudio: It looks lo mv. lh(? trellis is partly hi lh(j flo'wcjrhed. 
Tmichnr: Here. Claudia. Iak(j the picture and show us \yhat you 

mean. (Claudia [joints It^lhr. t)ase of the? trcdiis and 

flowerljed surrounding it. Th(j class confirms h(?r ^Kscjrva- 

lion.) J ^ 

TvMchvr: Sotnoom. said he saw a Cur. Who can Icdl us soimithing 

ahoul 'lh(? car? 

Mcireid; Hie car l(M)ks like it s parked txMuiuse l can t socj anybody 
in it. It looks like h's just sitting in the driveway. f 
Teocher Does (?v(jry(me agree? wilh Marcia? CoodJ 

(Th(^ Uracher (»stimal(*s that the studentsifhavc? identificMl 
4 lh(? sali(Mit (?hMn(jnts in the stimulus |)ic»i/r(j and f(M»l« that 
some of th(Mn mny l)e r(;ady to put all of th(j data »<igother 
and arriv(» at an inference. To facilitate this. Wu) UmMov 
will ask \\\v studcrnts to associate \hv. ehjments m the 
Hliinulus picture* by r(»viewing in their (Wn minds the 
lab(ds and d(»tails that th(iy have just discuswul.) 
TiHtchor: Nf)w. I(?t*s all take another good l(M)k af the picture. Try to 
reinemlxrr how w(j dcjHcribed the pcuiple and Ihings that 
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W(! name/il aiul Icrl'A S(u? if s()nuH')n(i can ^jivc? us an idem of 
wh^il hiis happ(!iu)d. Tom. your haiul was up. 

^loni: It looks lo uki lik(r Iho h\y was K^)in^ to play f(K)ll)all and 

hr. was Ihrowiuj^ lh(?'irall up in Ilur air or kicking it aiui il 
w(Mit up on \hv i2,i\Yi\y,i) r(K)f aiul rolU^I into th(^ (nivo« 

Kiiiiia: Miiyln? the hoy and llio luau whro playiuj^ calch with Iho 
footlnill aiul tlid man llirow it too far aud it-^ot stuck in \hi) 

ViHichfir: ((;iv(Mi tlic 'inf(?r(?n(;ris ahoul whiit has occurrtnl, it would 
l)o «ippropriat(j to tost tlu^ ijuality of tluj inhn'tMuxis l)y 
r(?vi(!wui}^ vvliat tlio (:lii[|lron as it nrlattjs to [hv. iu- 
f(!rf!ru:(?s that wcm'c? slaUJcl. Tliis can Uv. iUmv. Uy askiu}^ tin? 
stud(?nts if thi?y ny^rvA) with irach in|or(nu;o, Hy adroit quc^s^ 
lioniu}^. tin* Icaclujr can lu^lp th(? stud(M\ts rofiiu) their in- 
.. " f(M'(Mu:(»s, For (!xaniplc. with rtvspcjct to uH) inf(n'(Mu:(i tliat - 
^ \hr. man ami tin; l)oy w(M'(^ playing eaten and th(? man 
llu'cvv lh(! hall loo hij^h onto tho r(H)f, llui t(?achcr mij^ht assk, 
"If you W(M'(» playiu}^ catch with somtjom? and you threw 
llic hall up so tliat it ^ot stuck, what would you do. how 
would you iict?" In this casij, \hv. t(iach(?r is drawinj^ on th() 
• (?xpcri(uu:(-»s of lh(? stud(Mits to hav(j tlunn rticall that oflcm a 
pci;son who (^r(?al(*s a prohhiiii assuiiurs sonu! r(ispon- 
sihility for h(?lpin^ to solve? it. 1 lavinj^, in this way. roduccjd 
llu^ uifcr(Mu:(\s to tlu? nu)rc plausil)l(? oiuis l)y askThj^-rtTT! 
stud(?nls lo draw upon th(Mr past t?xp(M'i(Mu;i?s, tlu? t(?ach(ir 
IS ready to ask for a si^cond lcv(?l of information; namely, a 
,Htatem(Mit of the? probltMu.) 

IVMicher. Well, we all a^rcM? that th(r hoy thr(iw tlui footl)aU up on th(j 
nH)f hy lnms(*lf or some oth(M* hoys came? alon^ and took it 
tiway from him and threw il up. Wluil do you tlunk his 
problem is? Does it l(H)k lo y(<<u as lliouj^li \w is j^oiu}^ honui 
to get a snndwicli? WIml else do you lliink is' lroul)hng 
liimy lom. can you l(?ll us? 

*fnrrr' Il seems to nn* that hv. wauls to j^e't \hv. hall down. 

'[V»(j(:her: (iood, Tom. What do ycwi lliink, Marcia? 

MorcK/: I tliink^so loo. If it was nu?. I would want my l)all l)ack. 

( liven tli(^ tiuicluM' s ohj(M;tiv(\ nairu^ly to help lh(^ sUnhmts to 'make 
mf(!n*iic(\s. Ill is is as far as tlu? tc^ichcM* miglit go in lh|| lesson. It Is im- 
|)ortanl lo notellial. throughoul the? l(?ssoU, lln? Iciafdier did not provide 
aiiftw(M*s nor did he v(!rify all of llu^ stutlonls* r(j8poiis(JS liimself. In- 
sl(»ad, lie sKar(jd this activity witli students. sonietiiiK^s individually 
and sometimes as a group. 'Vho. l(rach(M* liniilcid liis roh^ lo calling \\u) at- 
hnition to various elemcMits 'in tlu^ s.timulus i)icutr(! I)ut h^ft it to tlio stu- 
dents to state tin* prol)l(Mp. For (example. wIkmi tin? stu(l(!X^ts ov(niook(!d 
tlie afhuitive m(\ssag(? in the'l)oy's face.llur l(?ach(»r direclcMl tlioir athni- 
tiori to liis fac(^ without giving (du(m al)out lus (expression or [Uo mcuin- 
ing of the expr(mHion witlun tln' context of tlie prolileiu as a wlloh^.lri 



Iln! case ()[' thi' inapproprialj! inf(M(!iu;(; aboul thf loU; of iho mat! in 
(:n!aliu« Iht; pioWc-ni; \hv. Irachcrr calliid upon lh«! sliulotils' ox- 
pcrkutiu* ia--ht4p4hwH-M^fh*r-tna{)pr()priiil(!n(!ss of iho inforencd. 

rh.! l(;ssons thai follow, as the Icjiichoi piirsucjs his oaplicM- slalod ol)- 
|<!(:liV(>. w()iil(t h<> to h.ivc lh(! slii(l(.nls (a) rcciill Ihc; slalcmoni of Iho 
prohjcin. and |)o l..„:k lo liihclniK ."ul (l(!lailinK; (h) quickly roviow who 
and what uivolvcd. and wluil hiippcjncid; ,;ni(l " (c:) roslah; Ww. 

prohliMU. Al that point. th.> hiachor w^nild he. rcnidy lo movo into Ihn 
iK'xl ,sl('p, pn.,li(.-tuiH i>nd vt-i ilyinK and. from Ihc.To. lo K(!n(!ralizinK ac- 
llVlllcs 

We uidicaird i-ai licr -thai. Ihc Wnr.hv.r of lh(; inlornutd iaic; cla.s.s 
as.sumrs that li.-r sludrnl.s have Ihc ncco.s.sary InngnaHo lo procoed wilh 
th.> Ics.son Sh.- IcrLs lhaU.hcsc .sludonl.s donM n("(;d lo.spcMid linu; lahcd- 
iMK and (IctadniK Ih.-' puiluni. The penally for ovorcslinialinK the 
ahihlirs ot studcni.s i.s not lh.it f^real. What lollow.s i.s a niorcKu- Ji/.s.s 
typic.il ifsull wh.-n the tcachrr has ov(M-(;sliniaU-(l Ih,- sludSis' 
al)ihlics. ~ . 
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Icachvr l.c|'s all lake a ^ood look al this piclnrc. ( Pau.sc;) Who catj, 

tell US what has happened in Ihe pielnre? 
./{ci/ph The 1,,,^ s talhcr has asked him lo help rake Ihe lawn and 

llic l)oy dorsn l waul' lo. ('i'his is Ihc^ oidy Kispon.sf- the 

teat he/- (..in cvoki; from llu; class.) 
T(.-(i(./i..r. All ri^hl. Id s se.- if Ralph is corrc-ol. [..H s lake another 
■ K<'<'d loriK look at Ihe picVure and' let's sec if we can name 

all ot the limits that we sc'e in it. 

(■■"I"' le.ichei is not K'^HiliK Hie kinds of respon.ses that 
allow her to involve sludenis in the; inferring step produc- 
tively. rhciMore, she has hacklracked lo Ihe laheling 
and (Icladmji slaves which we (hj.scrihod with the; primary 
cl.iss All thai wati lost were Ihe fewnjomenis it took lo al- 
tempi to draw an^inference from Ihe sludenis. The Iransi- 
lioii from the inference sl(;p hack lo Ihe earlier steps wa.s 
-iccomplished cpiickly and smoothly. Now. Icjfs Inko an ex- 
ample vvhcVe Ihe Icjaclun's estimate of ''the students" 

• al)ililies was more actfiirale.) •» 
'/■('(/(•/ler Let .s .ill look ifl this picliire and whcn^ycni think you know 

vvh.fl ^las happened, rai.s/i your hand. (Al this point. Ihe 
teacher can lesi her assmnplion that Ihe sluchml has suffi- 
cient languirj^e and crxjierience lo enli.r this Iransacliim on 
. • ' "derriniti step. OiU' way lo do this is to call upon sln- 
dents who are amon^' Ihe least fluent and who in prcjvions 
^ l(<.ssons, were ainoyK Hx! lasi lo move from IIh; (letailiOK h) 

• Ihe iiderring .slep. At least al Ihe hcixinnin^. the; It-iicher can 



I 



Hohart: 
Tauchv.r: 

(Ihurlr.s: 



(.Iharir.u: 



7'n(;f.7i(»r 
'liHii:hr.r: 

Mutual: 
Miihvl: 



assuiTH? lhal Ml" Ihosii hrin^in^ up lh(j mir arc* able to ros- 
pond correctly, the? prohabilily is hi>{h thai the more? com- 
p(?lcnj sljiuilMilK can riJspiWvd corrcicHy.) ' ■ 
knhcrl. yoi'ir hand was up; Icll us whal you lhii\k is hap- 
p(r»iun^ here? 

The hay is on hts way home? and hv iookcii lip and saw lh(? 

fooilutttln lh(? cav(\ 

, ■ ♦ 

l)o(?s lhal sound possible to (»v<!ryonij?^;o ahead, Koborl, 
and l(HI us what you Ihink is happcjninx. 
M(? s(M'S lhi»T()olbulland h(? wanIs il and now h(js wond(?r- 
uix how he's MoiiiK lo xcl il down. ' • 

V\m\ |'tf)es (?v(!ryon(» a«re(! wilh KoIhmI? Does anyone have 
a difterenl opniioiV;' (Iharhis? 

I Ihinl^lhal rh(? foolhali is his and ho was walking alon« 
i^iM' foolball praclicc? ihrewinji Ihe ball up in ihc^alr and il 
timtied up in Ihtr (Mve. 

OK. Charters. ( Vhv l(Nich(M' now wants lo ch(u:k the func- 
Iion o(" labeling and delailinx >n Charhis: intercmcc?.) Whal 
IS there in Mi(» pu:tur(nbal l(?ads you !(/ b(di(JV(? he is com- 
01^ honi(» troiu foolhali practice? and lhal he threw his ball 
uiKi^i^j^U^ air so lhal il landed ju-lhe (rtlv* , 
Well, her s wearing a footljall uniform. I l<rs w(iarin« a foot- 
ball sweattM- ami by IIk? way his shoulders look hv. may 
sidl liavy his should<;r pads on. The? pants look muvv. like 
football pants than anything ll)al w(i w(iar ia school. . 
I low many of ^ou fe(d that Chart^js is correct? All ri«ht. 
allied Charles, what <»ls(? is happ<?ninx? 
I Ihuik .he s unhappy b(?caus<j hv. wants to x^^l'lhcj l)all 
down ainjljive docrsn't see anything lo «(H il down wilh. 
Cood. Kobi^rl and Charhis have diff(jr<uil idcias aboul,whal. 
has hitppened. Hut tlujy do a^rcM? on something. Can you 
tell lur what lhal is?(Al this p/)inl, in order lo involve? the 
r(*sl of Ihe slud(»nls. Ih<j l(!ach<?r may poll eachof the stu- 
dents to find oul'if lliey s(m? lh(!*poinl of af{re(Mn(!nt.).l |e- 
my. whal do you think they a^rcje on?' 
Tkj^y bolli said lhal IIkj boy wants to «e^e J)aII down. 
VeTy j^ood. Il(?nry. Do w(! all agriM! ort that point? (The 
IfMcluM lh(Mj asks (juch chikho rcjstain the issue.) 
Charles said that Ww. Uoy |(H)ks unhappy. Why do you 
think Ihe boy Icjnks *^o unhappy? • ' 

yhv ball is too hi^h for him lo rcjacj^; 
What would \w ucmmI to ^v.\ \hv \n\\\ down safely, easily, 
and cpiickly? 
A ladd(?r. 

Do you se(? h ladd(M*? 
No. I don't. 

That's good. Mab(d. (Polls Ihe class again lo bo sure that 
MabePs response makc?s Hv.mv to lhc?m.) Sinc(j we agree 
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'1 vvotilcl h(> lh(!-i]i(.Hl help in «(;iiin« ihci haB 

• ^ ^ down and since; <v«; havo no lmlH<!t'. is lh(!i (; anylhin« you 
» '^i'- ''"y 'KiMhl us(! as a suhstilnid in onhn-'lo ih(- 

. hall down? {WWh ihis^juoslion Ww [v.av.hv.v js leading Hi,; 
slii(l(;iils iiilo ih(! pr(;(li(;linj..v(;riryiiiH «l<!|>.) 
Mdrvin; .. He coul.l ^imh up on ihc ln;||is and 'irachMln; Ml ' 
TtHiviwr: OK I low many f(;(;| ihal would l)(; a Hood way to solve; die; 
• prohlcMii? ' ■ ' 

Kli/ior: llv could sland on die car and nm:h d"i(; fool bull from 
lh(;n;, . ■ , 

r<!0(,/H,T. All n«hl. ( Polls d»c class lo s(.(;.how many i.Hro<; with iWs 

•soluliqn.) Any ()lh(;r suH«(;slious? Carl, 
Corl: H(; cr.uld ask ^dic man d' lie could l.ormw his rak^i and 

pol^i! Ih(! foodiall out of Ihc; (;av(;. 
Tmciwr: OK, (i.u-l, docs ;rt,yl,o,ly ,;ls,; have; a suHKcslicm? (Paus,;s)' 

• ^".'''«^' '""^'h<'rsuHHcslions, Now. whocanl(.|fusallof 
- Ihc vVays he. mi^hl Hcl Iht; hall down. 

llohvrt. 1 1,; c„ul,| climl. up Ihc ln;llis, or he; could stand cm Iho car. 

'"x row Ihc; man s nik(; and poke; il down 
Iv.udwr: V(;irgoo,l, Now Id's sec which is Ihc hcsl wiiy lo .solve lh(; 

pn)l)lcm.(At this poml. ihc lcach(;r lak(;s Ihc; class hack lo 
^ Ihc lahclniH and tl(;lailin« steps ) i.o„k at tin; lr(;|lis and 
li)()k arihc hoy aiul,.l(;ll us sdipclhin^ alxnil thc; lirllis, 
have; lo know ahoul lh(;'lf(;llis I)(;fnr0 Ihc; hoy 
t:liinl)s on ity is it slron^ (miou«Ii to hold him? What will 
happen if It 1.S not? ( I'h,; t(;i,chcr pursu(;s Ihi.s tack with 

♦ «'■''*'•''"'' ""'^'"dcnls- n;(;(nnm(;mlalions, HuidiiiH th(! class 
. to make inler(;nces ahoni Ihc- sohilions.olT(;r(;d in o,-,!,.,- to 

.n rivc .il Ihc Ixjsl .scdulicm.) 

'/Vm/icT . Wc.vc aKr(;(;d thai tin; ladlis may l,r(;ak uhdorMhc; hoy's 
w.-i^ht ,111(1 thai the; car. is loo far from the garaHc;. What is 
left? 

Hohf^rf. The; hoy Can ask the; man lif h(; can horrow. Ih.^ i4<^, • 
'rc(H;/i(;r. All right, l(;t us s(;e if w(; liav(v l)0(;n (:()rr(;(:t. (IJisplays 

vrnficution picture;; Figiirc; 2,) What do you s(;(;? ' 
'/'hofiKis, lie l.orrow(;d the; rake and is «<;lliny the; had do.w'n. 
T(,-(i(,h(;r, Now who can put (ill w(;talk(;d about into one story that 
ends with Ihc hoy KctlinK his hall hack. ( A«aih. the t(;ach(;r 
gives priority lo ftu; loss verlwl in(;nd)(;rs of the; class but 
rcs(Vv(;s Ihc'righl lo call On Ihc; ni()r(; advanccid stiuhmts • 
for support,) Carl? . 

M Isually with scuiu; help from others.) The boy was phiy- - 
ing-Wilh his hiotball and it landed in the; (;av(!, H(;'wanted' 
lo gel il down 90 h(; l)orrow(;d tlu; miin s-'rakc! and poked it 
out of th(! (;av(;. 

Toadwr (lood h).r y(ni CJnrI, Ihitdid yon l(;av(; .something out? (Ciirl' 
'^''1 iiMBwOr. Teacher (i(Ulrc.HS(!.s .same' question to 

er|c • 57 
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FIGURE 2. Ve^fication Picture. 
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rfHif'hrr VVliv did \hr hhy liiivt* to wsv. Ihc rak(!'^ Wlnil is luisslnj^ i?i 
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thr [iiclnri' Ihiif would \u\\'v. mad*? il luucli (?asHir..t''()r whal . 
^ did \\\r sul»slilulr iIh^ nik<?? 

It v^ould havt' v.mw.v \{ \\v had n ladd(M*. 
(loud.Sn lh(* r.ik(* was a sul)slilul(? lor . (pauses lo 
(ouiM^c class lo (;om|)lol(* lli<? slalniKMil). 
A i.iddrr 

(Movos (.i.iss iiilo f'lMKjrali/aiig slop.) Wlio Can loll us why 
tho Irolhs was uol a j^ood suhsliluU* lor a ladd(?r? 
tio(.<uiso il nu^jU l)r(*ak and Iho hoy m\y!}\\ Tali and lunl 
hinis(»lt. / ^ j 

^ ( )kay. Whal should w(? k(!(rpln mind wh(Mi(!ViM* wi; |tiav(? to 
^ihslilHilr soinolliin^} wo n(?(!d hut do not hav<)? Can some?- 
(Mio loll nio a ruh^'!^ (Our (*xp(M*ion(:(?s plus lh(! dtila froill 
thr CASS and j lllNK indicaU? tluit Ihte ii; a diiricull tank 
tor y^nnijL^or slud(*uls. Kin*lh(M'. the? data indicalo that more? 
thcVfiono prol)l(Mn solving (ixp(M i(?n(:(? is u(!(:(?ssaryJ)ofor(? 
rulos or priuciphjs h(!j^iu lo (Muorj^(\ Nov('rlh(?l(?ss, it is H 
, * logical stop h)llowiuj{ |)rohl(MTi solviifj^.aud shoultl Uv. \)y\v- 

suod oach linio.) ^ it 
KUutnar Whourvrr w(t nood lo usr^'A suhstituko, wo should h(^ sure 
.thai' it wdl not hr(Mik or hurl anyone*. «^ 
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Our purpose ,s )^..im« .ii.ln such d.Hail in Irolh pn>|,lo,n i^^W^un 
l.>s«<.ns .s lu umlns.;„r,.'l|,r ll.xil.ilily rnh.ir.M.I in Ih. |„,|u,!: 
"v(; stn,f<-Ky. rvW*if,MrMt cnliy poiiils w.mt ilh.slniKMl' Ih.; UMimi 
s "P l..r u.,.. «,„up. Ih.vn>, ri„« sl<>p n.u.tluT. Wlion- 1., i.uli.ir Ih,. 
s .•at,.Ky IS mllu...i.:,M| |,y ll„. I...,,...hrr s .-slnnnh- uf ll„. c:u.„p(M,.n:,. ..f 
ll'.M:lass It th.« l.Mch.M' uvriv.sli,„.,|,.s. slcp .„■ Uvn l,a,;k,ift imIi.u.lHl 
i>n<l..«.:.m I..- .K:.:„mplisl,r,| ,,ui<ikfy. If umhrv u.ul(M(^siimill..s <•« 
iisks for lal,<-ls .,n.l h-Is .:,„ul,i„,,l l.il.rls an.l .l,-|.,ils ..,,,1 sn.n./.i,,.' 
tiicncos. h.. or she cm in„v,. qmv.kly Jo Ih,. lu-xl sl,!p 

Annlhri r,..,sni, h.r «ni.i« ml„ „u,;h .loUyl is K. domonslr,!,: 

I'M' h.-. ..s pr..vnk,-r. K>ii..l.T .m,l: ..ccasi.'.n.illyYunli. mum' There' 
.s Hr.Ml Incw.iy Inr Ihr l^nl invnl v.-nirnt Ih.il Irach^rs (:h„ns.- T.. put 
" ""..Ih.-r vv,>y. Ir... h.M s .:,u, I,.-' lh,.,„s.-lvrs ■^1,,. uvu r.d*,^, .onsidur..- 

huvvovur. IS Ih.it ..t n., Ii,n.- ,|,„;s Ih.- I.mIJum .H-iv.: an a.isw.T 
. Tims., simulal,..! Irksomvalst, shLvv s.un,- o| lh,Mlru«n„sti,: aspects 
.u«.(:al huh., live lea.:hin«. At the h.helinK an?! .h.laihnf. steps th.. 

• .-a.:!....' ca.i uhserv,. wh.-re ,h.ti,:i,.„:i..s i„ la.,Hua«,^ „p v„,;alu,lury are' 
|.'n,pVrm« ,:.Mlau. slmie„ls- prepress. II ,s a li.H:he,- jucl«n,en1 h?,w 

'iHiue.uaes art- han.ih.(l. In s.,„„. cas.'s. the UrM.hn- .uakes n.ite 
vvhi.:h slu,l.-,U .„■ sU,.|..„ls,ar,. la.:kin« w.,r,!s „r the al.ilily I., ,lesrrih,. 
nl.|<M:W^. lull K.ies. With llu- l.-ss.,,, hy having lh„s., who .r^ ^mm> 
uuy^U,M |,..|p slu.!,-„ls wh., ....p.l ,1. |.al.M: the l,.„:her in,:lu,l,;s the 

♦ m.s|rm« v.,.:ahu!aiy or skill i„ a'r,M,lin« „r lan«uaKe Mrls l..j;s(.n Wh^, 
.1 .s e.lear I., th.- lea.;!,..,- ,hat I.k, friai^y el' the slu.lenis lack th.- n.ress^ 
j"y l.il..-li.i« .Mi.l .h.|ailin« skills, h,; .,r she .:au qui.;kly cenvert the 
l.:ss,m int., a lanj.„a«e l.vssen. The l(^ss.,n^„l,j.M:live thus ehan«,.s fn.n. 
ixohleni s„!vin« I., l.-ammK Ih.^ new wer.ls thai mak,. pr„h|„„ solving 
pre^r.'ss poHsil)!.'. . '• . • ' .* 

' - ^"">'''"< -ssons suHHenl an even an.l pr.„li.etive flow of 

a<.lini,s and inhM actions, keep m min.l »h«t thc^ do not charneteri^'e 
ly|..<:;d lust v.-ntures nil., Hidnctlvo lo<..;hin«. Tlu- |,.s.s..ns more nearly 
n- In.l seltiuH wher,- th,. I..,Hi,:al l^ductiv method has l„M:on,r an 
es.lal.l.Hhe,! tea. hinK.jearniiij/ Irwniework. Th.-' 'teacher who is in 
l.;o.l,i.:iu« this strat.-^y.shoul.l pla.i f,n having to overcoin,; certain 
•kin.ls .^t. m.-i tia. As poMited out (.irlier. tc-achers and stad.ints come t.. 
this type „t int,Ma.;tion well indo.;trinate.l.in ronMipproaches to teach- 
ing and learning, wher.. rolefrarc; nic.dy fixed. Some tea<:h(;r.H and stii- 
<l«-nls wdl l„- re!u,;tat',t t., surren.ler th,.s,H;urity of their prononiM:ed 
.i(»l<' di.sfinclions.' • , > ' 

II is important l„ no(e, Imwc^ver. That all of thr faclors that litmid in 
•Ihe way of unn.e.liate sM.;.:eHs are. to s.^n.^ d^gm^., .snl.ject to chanwe 
WInlf- there ar,- no Huarantcrs. moHl teachers can Idari, to assume rti()H> 
iMu one.rol,, i„ the „f ,|„y; ^}„,y ,;,„/. ^^0,,, a more - 

mit..crati.: role characr^ri/ed l.y Krachinw .situations that call for a rt.te 

"PPn'ach to /, more democratic r«l(; that is c.n.Hi.stent'with > 
U.«i,;al Inductive; tran.syctions. Hxperiem:(;s with hoth the CASS' mKl 
IHINK. aloiiK With \hi> sl.idi,.s on the teaching) of tacti,;.s. Show that ' 



mo^i fttn(l(Mils can inovc! from VlirpcMuloiicy on \l\v. t<;<K;h(!r to. parlicipa- 
liafi Willi Icachdr att^l otiuir slufloiils in proMcMH solving aclivilif^s. 

The l(M(;li(!r luis a'pow(Mrul \h)\v. in (illoclnig jiosilivc? chaii^t? in slu- 
(l(*n|s. I^ychologir.al luiidh^s can \n\ ovcMcotnc* hy niaxiiviizing llu* 
rewards tiif Ih)IIi paituapatuu) ,fif(?s|x)mli?\g) <H\il ([iialily of IIh? 
r(:s}W)nsc (l)cinj^ corrrc!) VVhcri? (l(?fici(M)cics in langnagcj aiul/or llu; 
ahdily to inaki* assoiaahons iHilvvtMin fa/:ls and con(:(^pls slaiul in 
w<iy of n;as(UHng. !(?acb(?r can focus on lh(?s(! d(;fici(Mici(Js hy pro- , 
vuling ritlicrl individual uislrucHion or prticiice vvidiiii \\\v larger 
^pruhlciu solving conU^xl 

. VVc vvdl .iKv.iys need lo copi? Willi llie helerogeiUMly of slud(?td 
char.K.lerislu.s l\\pcrieiicr shows iha^ any' one class or group. i)\ 
mildly liandicappe'd 'sludeiTrsAvill represcMil a r<inj^(M)f inl(?ll(H:Uial and 
psychological fniK.lnuuHg. Sluilenis wdl rartg(? f'loni lh(? r(?lativ(lly 
v(dui)le to Ihe ( ryplu.. from ihe iinagioal iv(^||ti(? prosaic, and ft^om llu^ 
success slriV(.?r;U) ihe laititi'c; avt^ider. Apai^^Bpm chron()loj|ical ag(i and 
whaleviM' eUe llu* toacli«'r may know alK)inllu! learning chariiclerislics 
of each sludenT. ihere .u e few reliaiile prediclors (U ii shuhMil's poUjn- 
tral lo parlK.ipale id prohlem siijvmg aclivili(!.s. The Tl I INK dala show 
Mhal IQ IS* iiol a Iruslworlhy index in ihis r(?sp(M:l. 

In IIm' even! lhal [}]r. e\am^)les and Ihe discussioi'i lhal IoIIowcmI sug^ 
gesi anduguily fn Ihe siruclure antl se(|U(Mu;e of LogtV.al liuluclive 
leachiiig/.>n«ilogons to that h)nnd in DiscovtM'y and (suichMl l)is(;ov(?ry 
sfrategies. a y^raphic desci;ipl!on' of the strategy is prescMiled in Figure? 
:i In this schomalic. Ihe rectangh?s r<?pr(?sent UnicIum* aclions aful llu? 
ovtils reprr^en! the actions of a studtMil or group ol studenls. 

Here we ( .in sec tlhit llu? Logical liuluclive strat(?gy pr(?s(Vils options 
for Ihe teacher It ti4^fers flexibility iis well as structures. For (example, 
havuiig idenhfied t^e lesson ohiecliv(?. llu? t(?a(:lu!r can (Mit(?r. the system 
at any rectangle. liascMf ^ii the r(!adiiu?ss of th(? stud<Mits t(>4lo so. If lIuV 
relevant responses ,u*e not forthcoming, llu? UnicIum' can rtivcM't to an 
earlier sh'p the system To illustrate. lv.\ us say thai having sp(M:ifi(?d 
ihe lesson of)|e(.l ive. llu? Uiacher asks a (piestion (l(?sign(?d to (elicit 
lahels. e g ^ -Who ( ^m iiatne the things we can s(?i!,in \\\v. picture?" (S(jo 
SW^p I) rh'e stiideiits do not r(?sp(Mid, rii(M(Mclier is justirKul inassunu 
mjf-eilhet that (ti) he or slu? does not have tlu!ir atliMdion or (h) they are 
iillendnig. hut lack llu* ahility to naim? what th(?y sc?(\ If tin* prohlcMii is 
one of..ji^y,tending, the leat.luu' corrcrcts tin? situation hy making sure? that 
slutleuls' attention is focused ii[)[)ropriat(?ly. If. on the oth(!r jiand. the 
Icacher overestiinaled the abilities of \\)v. students, he or sin? can ahort 
Ihe lessoic restate the ohject-i'vc? (in this case?, to learn th(? names of thff 
pt(.tur(*d ohfects). and go on from that point. 

Al a more adv<nu:ed step, tho t(Jiich(?r*s options arc? ecpially op(?rc For 
^ examfile. in'tlu* second l(?sson simulation the teacher (jnl^rcid tlu? pro- 
ces^ial the uderence Ht(^|) (hvv. Step Most of tlu? inlercjncOs w(m*(? re- 
levant except for lMldi(»'s. I Iv M|)(M;ulated that tlu? nwm rakinjj the l(?aveH 
had ti(*en |jiaying catch with tlu? hoy aTuI thr(?w tlu? foothall otilo the? 
roof At this point, the t(?ach(M' could stoj) tlu» forward |)rogr(?SH uf lh(^ 

( V4 p ) 



class ill (M tlcr lo as^k Kddic what (l(!lails in Ihc pi(;lur(! loti hiin lo his in- 
t<!i(!ii(;c II Vrtiild also he appropi iali; lor Ihc l((a(:licr to lu<|p |':ddi»; 
prolil liom (rxpn icncc with a (puislinii sii(.;h as, if you vvoi cf iho man 
and you kiKtvv thai r^ was your faiill Ilia! Ilic loolhall was stuck in lh(! 
(MVc, would you l)c rakiiiH leaves? What woiild you do?" My drawiiiK 
on llie evidence m (he picUire, aloti^^ willi a Kiuier.di/.ed appeal lo fair 
play, Ihe leaclier helps Kddie and the class dispo.se.of a distracliiiK in- 
letonce so thai Ihey can move ahead lo Ihe solulK)n of Ihc; Inlddem. 

S\Ul^l'*eii(l of Ihe cycle, followiii^^ Ihe vcMif ical i»)n of.tlie proposcnl 
soliilioii, Ihe lea(,lier provides llie opporlimily h)r.sludenls lo (;v(dve u 
sl.iliMiu iil (.1 ,1 Mil,. ,,i pi UK iple r(!l;ilive lo Ihe prohleiii, mid IhechiHs/f 
|>rol.reius. lusl soKe.l j^see Step T)). Wlielher or iK^a Meiierali/,ali(»iris 
sl.ileil. the teacher IIumi iiioyes on lo the ijexl ()l)j(!(;|iv(; and tin; prcHuiss 
coiihiiues ^ 
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There are llire1< ol»|e(.tives*ass(irial(!d with leaching by way of llu; Loj^i- 
<-.il liiductiu- slrale>>y Fu sl, there is the universal ol»j(!Cliv(! of increas- ' 
• iMM Ihe knowledge of mildly irlarded sludeiils. Second, Iherc is the oh- 
M't tiv.e ol I.M, hitiK ill such a way that ^vludenls hiarii a«"slrale>^y llial 
.liiows lh(Mn>) capilah/.e oil iheir knowledge, in the course; of r«!asoii- 
in« the solutions lo prohleiii^s, Kinally, there is the ohjcicltvc; of haviii^^^ 
sliideiils a(,(|ui.re tVehii^s' ahoul themselves llial will encnuraj{e thcni to*^ 
solve problems mdi'peiuleiitly 

I III' allaiiiiiieiii of lliese ol)|ectives r(;(|uir(;s more than simply iniph;- 
^ nK'ntiiiK ■■'■ '■l.iiit l e achm^' le(.lini(|ues or uftiiiK particular teachi'nj^ 
H I' lulTClx^ial Ihe classroom Ix^a place where leacli(!rs and 
sludeiils teel a unity T>4<iii(M)se and are aide lo share both successes 
■ md lailures Tins is iioi In say that rolcis ii(!ed lo hv. blurrcid or Ihaf 
respohsibihlics in-ed lo bu ignored or siirreiid(!red. Rather, with full 
re(.()Kiiilioii ot roles .iiid responsibilities, there is reverlhidess a shariul 
leelmjj thai We re all on the same U'ani."' ^ 

W'ilhiii tins ( oiilexl, h-acher planning cai"? fie direcKid toward achi(!v- 
\u^ llie second <iiid third ol)|eclives. I lu! conlc'iil of lraniiii>< needs to ho 
relevan> lo belli the immediate and lon^ rnn«(; nialuraticmal heculs of 
rttudeiits r<'aclier nidj^iiienl prevails In in^ikiilj^ dcuilHioiis ahcnit sj!llinK 
priontu-s ,ind se(pieticinj{ content. K(M-pinj^ llie^«oals and ohjoclivns of 
education in mind provides n framework for d(M:i«ioti inakinx llmt 
lends both credibility and consistency lo planiiin«, 

Once the content of iiislruclioii has been idcMilificul, knowl(!dK«; of 
Hlud(!iils abTlilies iind liabilili(!s is essiMitial in fielpinH the loachur to 
determine where to initiate the sIraleHy with stndeiils and how lo pliin 
Ihe <imnunl ot coiiIchI lliat Will be part of ivich activity or hvsson. 

Alonn with kiKcwiiiH whiif Uie coiil(-nl of instruction will be, and 
what the tliaraclerislics of the liMirners are. it is (ftpially important »o 
know li()w lo inaiiii«e the learning process nsiiiK Ihe LoHlrnMnductivn 
slral(-j(y ' Teachers need lo know the; proceHH IjiorowKldy so that, olitp 
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J'.y Hl(.,,,lh,.y ,:.„, h.'lp sliutcnls n...v.. |,.nv..nl so'lvinx prol.h^.ns md 
I'-anuMK 111- n,.,,..ss,.ry n.l„s .....1 prinupl.^s l„ lun.ili.u. pnuludivHy 
l^'.^V n-...:l. .s..l.,.„l U,mn^ .j.,, || „ ,„„ ^^,^„ „ J 

■ I stnps m prnl.l.M.. s,.lv,?fj. will I,. n..ul,.,n mul, s„nu. .as.-s u.n 
(i(!l('a< tlic piii jxNcs of Ihc iiislruclioii 

In ll.n....urs.; nlimpI.M.wnlm|.J|„. l.,.Ki,:.,r Imh.rt.v.i sli-aK^My " mm- 
-"'<l iMs.Mhl .„•,. uup... l.,„| |,,,.;luT ..llnl.i.Irs -S..,n.. shul.M.ls will 

':"U.p..|..„| to sl,.,r.. pn.l.Irn, s.,Ivi.,k v...h,n-s. SU„l...ls .will n..,.,l 
■•«'airr,n« cxpi.TUMiM-s- .1 thry I„ |,„ ,.„„vm,:,.,| „! u-aduVs sin 
•j.-.'ntv Somr sl..,lnils. ..lllmuKh nN.,ly u.ul w.H.mm K. parluapal./may 
a« K s.ur... ui tl„.. h.sn. k„nwl,-,l>.,. n-,|u,n-,r lor ,nv,.lv,M.H;nl Tlu- 
.<"^" ''<-'- 'l;>s In l,.k.. 11,.. „,..,. ,n hHp ,h.,„ ,h, 
W-n.iml I l.r frnplalu.r, in l,,k.- sl.o.tculs.is pivsml i.m.I.m- Ih.II, scIs ..f 
"'-"s. ,1 ,s ..u,..lM..,sM-nu -trll- Hum .Ms lo ask kry .p..slinns. 
)l ..nms... s,n,:r tlu- |,n«n,al In.lucl.vc .slVal.-«y ,s .l.-v..l„p,n,mlal 
,h.. ,l,.s,n-,l„.„.| ,h,. j,..n..ral,.al.,.M- us ..Tla.nly Ih. „,„si 
" »"■•■ sl..p Hnl lIuMTshnnl.r I,.- snuu-'n.ml.ul „, know.n« llu.l as 
<"'"" "ll ,.s ,1 ,s lo .„,lu.-vr. nn,.,, ^.nmu\ ,1 „p,.„s up a hn.a.J.M- uf 
I'n.l.l.-u, snKu.K i-r slu.lruls ami ,m:n-as,-s th. pnssil.ilily „f Ihnr 
«iiiniii^ an i|ip n\.m\ iu(\.^ni f ol uidcpiMulcucc 

l-'">..lly.. tlu. la. I thai Ih.. ....ucnl „f jnslrucf.*, ,s, Inun llu. slarl 

."stra.:! nu.ans thai thnr ..a,m..l l„. ,.xl,.n,l,.,l j...|.s in niHlru,:li,.n In,-" 
P'<-""-n(n>K tlu. |,„Ku:al in.lu,.liv.. slral,.«y u..,.(!s In h.. a .lay hy .lay ,.x- 
I"''"'""- ."•■>' I>''C an.! stu.l..nls. Thr l.-.nnn.K nf al.slrad rul.^s an.l ' 
l'| "'< 'I' .'H IS an ,.n,... Kin« ph..n..^n..n..n Tlu.y as an ,.nl.;,.n..> nf 

l'l.>"".-,l, slru,.l,n,-,l. an.l lr..,,u,.nl ..xpn-.,.,u;..s. TIut,. is nn snl.sl.lnlr 
'""'"i-" I'--' II. ,1 pn.hKvn s..lVn.K .>l.il.l...s ar,. I., .Invninp an.l l„ 
'•"»'■"'- "'I ..s ..... I ..I llu. nnl.llv l...n.li.:app,.,l .sUuI.m.I s inslrn,:li„nal 
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